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An Abstract of the Proceedings 


OF THE 
Association of 
Life Insurance Medical Directors 


of America 


FIFTIETH ANNUAL MEETING 


The Fiftieth Annual Meeting of the Association of Life In- 
surance Medical Directors of America was held at the Hotel 
Pennsylvania, New York City, on October 19 and 20, 1939. 


The following members, delegates and guests were present at 
some time during the sessions: Drs. J. W. Abbott, G. E. Allen, 
W. J. Allison, H. H. Amiral, T. D. Archibald, E. M. Armstrong, 
T. M. Armstrong, W. B. Aten, J. A. Avrack, George Baehr, H. A. 
Bancel, G. H. Barber, J. T. J. Battle, E. W. Beckwith, J. E. Bee, 
R. A. Behrman, M. B. Bender, C. C. Berwick, F. P. Bicknell, 
J. R. Biggs, C. C. Birchard, W. F. Blackford, H. E. Bogart, 
J. E. Boland, William Bolt, E. C. Bonnett, W. M. Bradshaw, 
Keo Brandon, A. O. Bromer, J. L. Brooks, F. R. Brown, H. B. 
Brown, B. C. Bullen, B. F. Byrd, J. T. Cabaniss, E. J. Campbell, 
J. H. Campbell, F. H. Carber, P. E. Carlisle, C. L. Christiernin, 
C. P. Clark, B. R. Comeau, H. W. Cook, L. H. Costigan, D. B. 
Cragin, H. W. Crawford, G. W. Crile, H. C. Cruikshank, R. M. 
Daley, A. H. Davison, H. D. Delamere, P. G. Denker, E. J. Dewees, 
E. G. Dewis, T. H. Dickson, E. S. Dillon, H. W. Dingman, W. W. 
Dinsmore, R. K. Dixon, L. I. Dublin, J. H. Dunkley, J. T. Eads, 
O. M. Eakins, J. A. Evans, J. L. Evans, F. C. Evers, W. G. Exton, 
J. G. Falconer, R. K. Farnham, W. E. Ferguson, R. M. Filson, 
J. M. Foster, E. M. Freeland, H. M. Frost, F. I. Ganot, W. M. 
Genthner, E. E. Getman, J. M. Gilchrist, R. A. Goodell, H. W. 
Goos, J. K. Gordon, A. S. Graham, Jr., George Greenway, C. M. 
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Grigsby, F. L. Grosvenor, Richard Gubner, J. R. Gudger, Llewellyn 
Hall, Frank Harnden, L. E. Hathaway, J. K. P. Hawks, A. J. 
Hayes, W. D. Heaton, O. F. Hedley, J. C. Hierholzer, W. L. 
Hilliard, D. W. Hoare, C. O. Hollinger, Byam Hollings, J. C. 
Horan, J. H. Humphries, J. R. B. Hutchinson, W. C. Huyler, 
C. E. Iliff, A. S. Irving, C. B. Irwin, W. A. Jaquith, A. O. Jimenis, 
A. E. Johann, H. J. Johnson, G. E. Kanouse, E. A. Keenleyside, 
E. R. Kerby, J. E. J. King, O. W. King, H. B. Kirkland, A. S. 
Knight, W. P. Lamb, J. M. Livingston, G. C. Lockard, Carl Love- 
lace, C. B. McCulloch, A. J. McGanity, L. F. MacKenzie, George 
McLean, H. E. McMahon, F. W. McSorley, H. R. Magee, H. L. 
Mann, R. W. Mann, W. L. Mann, William Muhlberg, A. E. 
Murphy, J. R. Neal, C. F. Nichols, E. C. Noble, Eduard Novak, 
W. L. O’Connell, M. I. Olsen, A. E. Parks, J. A. Patton, C. B. 
Piper, J. E. Pollard, J. H. Ready, W. P. Reed, P. V. Reinartz, 
F. P. Righter, G. P. Robb, D. C. Roberts, A. J. Robinson, R. L. 
Rowley, L. G. Rowntree, W. W. Rucks, S. C. Rumford, C. E. 
Schilling, S. B. Scholz, B. T. D. Schwarz, J. O. Segura, Hall 
Shannon, J. T. Sheridan, A. L. Sherrill, D. M. Shewbrooks, E. E. 
Simmons, R. R. Simmons, J. L. Siner, M. K. Smith, W. A. Smith, 
Morton Snow, H. F. Starr, J. B. Steele, D. F. Steuart, I. R. Stidger, 
A. R. Stone, S. J. Streight, E. V. Sweet, L. G. Sykes, B. C. 
Syverson, H. F. Taylor, G. F. Tegtmeyer, M. B. Thompson, W. E. 
Thornton, I. G. Towson, Joseph Travenick, Jr., Wallace Troup, 
H. B. Turner, H. E. Ungerleider, A. P. Upshur, R. C. Voss, 
W. R. Ward, R. L. Weaver, G. R. Welch, P. V. Wells, D. E. W. 
Wenstrand, J. F. Whinery, C. F. S. Whitney, E. S. Williams, 
R. L. Willis, F. A. Willius, A. C. Wilson, J. S. Wisely, G. E. 
Woodford, L. S. Yivisaker, D. E. Yochem, E. T. Yorke, J. B. 
Young, R. W. Zinkann, Messrs. Clarence Axman, L. F. Baker, 
J. R. Conover, R. E. Fletcher, G. C. Kingsley, H. A. Ley, H. H. 
Marks, J. A. Mathews, E. D. Millea, R. D. Murphy, J. S. Myrick, 
J. V. Purcell, Pearce Shepherd, and Miss A. M. Lyle. 
Total attendance at all sessions, 220. 
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PRESIDENT’S ADDRESS 


By coincidence 1939 marks the 50th Anniversary of the three 
major national organizations concerned with the underwriting of 
human lives, The Actuarial Society of America, The National 
Association of Life Underwriters, and The Association of Life 
Insurance Medical Directors of America. Mr. Murphy, President 
of The Actuarial Society of America, opened our scientific program 
this morning with a review of medical and actuarial co-operation 
of the past half century. I shall also have the pleasure of calling 
upon Mr. Myrick, representing The National Association of Life 
Underwriters, who brings us greetings from 27,000 field under- 
writers. I trust and believe that the happy occasion of representa- 
tion from these three organizations speaking here from the same 
platform this morning, signalizes far more than the completion of 
the past fifty years of our individual accomplishment in the field 
of life underwriting—rather, that it begins a new half century of 
closer understanding and mutually valuable co-operation. 

Historically, medicine is the oldest of these professions con- 
cerned with underwriting, but the actuarial profession has a 
hundred years of honorable and notable accomplishment. Life 
insurance salesmanship, the youngest of the three, has especially 
within the past few decades, under the stimulus of The National 
Association of Life Underwriters, The Life Insurance Sales Re- 
search Bureau, The American College of Life Underwriters, etc., 
reached in education, training, service, and ethics, true professional 
rank, so that now we can work together more effectively and more 
understandingly towards our common underwriting ideals—not 
ever or in any sense divided or antagonistic. 

On this occasion I had in mind to mention briefly the three major 
problems with which as I see it we are at present faced in selec- 
tion. The first, indicated by the presence of Mr. Julian Myrick of 
The National Association of Life Underwriters, is the obligation 
resting upon both our organizations and our individual member- 
ship to develop underwriting as a broad service, devoted equally 
to the interests of company, agents, and public, and never as an 
insular function, in which the home office underwriter assumes 
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that he alone is responsible for quality selection, and the field under- 
writer disregards quality in an unwise emphasis on quantity. Our 
common aim at the home office and in the field is for the maximum 
number of lives to be adequately and equably protected at a charge 
commensurate with the hazard, and it is interesting that in recent 
years the same selection standards which life insurance sales or- 
ganizations set up for successful salesmanship are in a majority 
of respects identical with the standards of home office underwriters. 
In other words, carefully and intelligently selected business is not 
only essential for a safe mortality experience for the company, 
but it is most profitable for the agent, and the standards of home 
office selection which agents used to think of as opposed to their 
interests and as a handicap to their sales, they now adopt as a 
guide to success and increased profits. Thus, the “select” risk from 
a financial, moral, social, occupational, and physical standpoint is 
also the most profitable risk from the sales viewpoint. One of the 
most important functions for the home office underwriter in the 
future will be to co-operate with and encourage the field under- 
writer to select his prospects and to underwrite his applicants in- 
telligently, and with a thorough understanding of the selection 
factors involved. 

There are two other paramount problems to which I wish to 
refer and which I believe deserve our prior interest at the beginning 
of our second half century. The first is the choice, the education, 
the cultivation, and the retention of our examiners. I trust you will 
pardon my being perfectly frank in saying that I do not believe that 
insurance companies have obtained or are obtaining the highest 
grade of medical service which the American profession is capable 
of rendering, or which the companies are justified in receiving. I 
have every admiration for the medical profession, and I believe 
that among the graduates of our Class A schools we have the best- 
trained and most capable physicians in the world, and that we could 
obtain in most cities and towns of any reasonable size examiners 
who could and would give us for the fifteen or twenty minutes 
necessary for our very superficial requirements, a short accurate 
history, the pulse rate and rhythm, a correct blood pressure read- 
ing, the height and weight, a competent auscultation of the heart 
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and lungs, and report whether albumin or sugar is present in an 
authentic specimen of urine; the same accurate conscientious work 
that these men would give a patient usually for a smaller average 
collected fee than our companies pay. I further have every reason 
to believe that in a considerable percentage of examinations we 
are not receiving this grade of work, and that our failure to receive 
it is responsible for many early and costly losses. 

It is grimly amusing to realize the vast amount of research, 
thought, and effort we spend in determining the hazard from an 
extra 10 mm. of hypertension, when an examiner may shade a 
blood pressure 40 mm. without a qualm because the applicant 
has hurried to the office, has smoked a cigar, has had family or 
business troubles, or because many physicians conscientiously think 
that insurance companies are over-technical about blood pressure. 
I recall one large case brokered for $100,000 apiece to a number 
of companies, where only one out of eight examiners refused to 
examine the man at 7 a. m. before he had risen from bed. At that 
time his blood pressure was about 140. In the afternoon it was 170. 

Unfortunately, insurance examining has not the high standing 
with the profession that it should have. Many good men refuse to 
do insurance examining. I have frequently been told by physicians 
that honest careful examinations are not wanted by insurance com- 
panies, that conscientious examiners are constantly penalized and 
dropped for more complacent men. 

After having tried both methods, I am convinced that the chief 
and alternate system is the one that will give the maximum of 
accurate conscientious work. Where several examiners are com- 
peting for agency patronage it is expecting too much of human 
nature to believe that the quality of the examinations will not suffer. 

This is not the place to go into the details of the organization of 
a corps of superior examiners, appointed and retained outside of 
any pressure influence. It costs money, but it is well and profitably 
spent. It involves not only selection, but personal visits, cultivation 
of loyalty, and continuous education in the special requirements of 
insurance medicine. We have been particularly negligent in our 
educational efforts with examiners. Medical examinations for life 
insurance constitutes a specialized field. We send examiners an 
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appointment letter and an elementary and uninteresting booklet, 
which they never read or promptly lose. In this connection I think 
the work of the blood pressure committee and the medical ex- 
aminers committee, under Dr. Scholz’s and Dr. Cragin’s able leader- 
ship respectively, has been noteworthy. One of our committees 
could prepare similar brochures on examinations of heart and chest, 
urinalysis, and other selection topics periodically, at least six times 
a year. Physicians are interested and eager for our data, and our 
points of view. We could appear on state and county and American 
Medical Association programs regularly with interesting papers on 
mortality studies, and other insurance medicine subjects, and have 
these papers appear in medical journals. We are neglecting a 
profitable field. 

The last problem which I shail mention is the amelioration of 
our present excessive mortality from cardiovascular-renal disease, 
now costing us on Ordinary business fifty cents out of every dollar 
paid in death claims, and I have arranged for this meeting a sym- 
posium, which I hope will help in clarifying some of the more 
pressing aspects. More attention to the examiner problem is proba- 
bly the most essential need in this connection. The signs and 
symptoms of early cardiovascular disease are often vague and 
obscure. It requires a careful, competent, and conscientious 
examiner to find and report them. The medical profession is by 
no means unanimous in opinion or interpretation of these signs 
and symptoms, and in this condition of uncertainty and with strong 
agency pressure it is so easy for an examiner to shade a blood 
pressure, or omit mention of a soft murmur, which perhaps he 
was taught to believe “functional”, an occasional pulse irregularity, 
or thickened arteries, or a suspicious history of “indigestion” or 
“discomfort on exertion”. 

I would especially caution against disregarding an old history 
of hypertension, murmur or irregularity, albuminuria and casts, 
because of a current clear examination, and this caution holds no 
matter who has pronounced the condition “functional” or “within 
normal limits”. Robust-appearing men have repeatedly been 
assured by competent clinicians that their slight heart symptoms 
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or signs were of no consequence, only to die of angina or coronary 
disease within a month or a year. 

We must interpret more strictly and more in line with insurance 
experience and less in accord with certain clinical opinions the 
data past and present which suggest cardiovascular disease. Some 
of our costliest mistakes have been on large risks with insurance 
records of heart murmurs which cardiologists regard as “func- 
tional”, or hypertensions which are “cured” by removal of a focus 
of infection, by a rest cure, etc., and on cardiovascular suspects 
where some pet functional test of our own or some new diagnostic 
instrument, such as the X-ray or electrocardiograph is negative, 
and is interpreted as having excluded organic disease. It is equally 
satisfying and exhilarating to both cardiac patient and to physician 
to offer authoritative optimistic prognoses. The survivors extol 
the virtues of the physician, but the silent majority provide a 
costly underwriting experience. 

Hypertension is by far the most important warning sign of 
cardiovascular disease which we obtain in an insurance examination, 
often many years in advance of any symptom or other sign. We 
must keep in mind the opinion of Alverez and Stanley, after a 
study of six thousand blood pressures from 15 years to 84 years 
of age, that “a pressure of 114 is just as normal, and a pressure 
of 140 is just as abnormal in an old man as in a young man”. Dr. 
Hunter, fourteen years ago, pointed out that “average” blood pres- 
sures at various ages do not represent “normal” blood pressures. 

The record of our studies and our accomplishments of the past 
fifty years is a notable one as portrayed in our Transactions and in 
the fine mortality experience of our respective companies, yet the 
opportunities ahead of us for the second fifty years are equally 
challenging: statistical studies in collaboration with our actuarial 
associates, adopting to our specialized needs new clinical advances 
and co-operation with our field underwriters. I have no doubt that 
in the hands of the younger men as they take over, the coming 
decades will bring even more valuable researches and advances in 
method, and that our contribution and the contribution of The 
Actuarial Society and The National Association of Life Under- 
writers will bring constantly greater credit to our respective mem- 
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berships in the underwriting of human lives, the essential function 
of the greatest of industrial and humanitarian enterprises. 


* * * * * * 


PRESIDENT Cook—Owing to imperative demands on the part 
of two of our speakers, we have had to rearrange our program 
somewhat so that at this time we have to interrupt the business 
session and will start the scientific program immediately. 

By coincidence, 1939 marks the Fiftieth Anniversary of the 
three major national organizations concerned with the underwriting 
of human lives—The Actuarial Society of America, The National 
Association of Life Underwriters, and The Association of Life 
Insurance Medical Directors of America. 


All three of these major organizations will be represented on 
our platform this morning. 

At this time I have the pleasure and privilege of calling upon 
Mr. Murphy, who is the President of The Actuarial Society of 
America, and who is a very distinguished contributor in our par- 
ticular field of underwriting as well as in other actuarial and 
executive appeals in the life insurance business. 

I take great pleasure, therefore, in calling upon Mr. Murphy, 
Vice-President and Actuary of the Equitable Life Assurance 
Society. 
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MEDICAL AND ACTUARIAL CO-OPERATION 
DURING THE PAST FIFTY YEARS 


By Ray D. Murpuy 


Vice-President and Actuary, Equitable Life Assurance 
Society of the United States 


It is an especial pleasure to me to be the representative of the 
Actuarial Society of America to congratulate you upon the com- 
pletion of fifty years of existence of The Association of Life In- 
surance Medical Directors. Those fifty years have brought much 
benefit to the members of the Association in your tasks as Medical 
Directors and much to the development of scientific knowledge 
in your field. Your history illustrates again how much more can 
be accomplished by the united co-operative efforts of all those 
working in one field than could possibly be done through the 
isolated efforts of the same men. Nor can such an association 
acquire full effectiveness without time to develop mutual ac- 
quaintance and confidence, to evolve its problems and technique, 
and to establish its traditions of usefulness. The past fifty years, 
through the able work of your predecessors and of yourselves, 
have thus set your Association upon a firm foundation and brought 
it to a position of eminence which has the respect and admiration 
of your co-workers in the field of life insurance. On behalf of 
The Actuarial Society of America I bring you sincerest congratu- 
lations and expectant hopes of your continued success and ever 
widening usefulness in the years to come. 

Today I am to review some of the history of medical and ac- 
tuarial co-operation since 1889. It is so much an axiom of present 
day operations that the Medical Director and the Actuary should 
collaborate on certain problems within the field of mortality in- 
vestigation and risk selection that one is a bit surprised to find 
how many years went by before there was visual evidence of such 
joint work in your Proceedings or in other publications. There 
is little doubt that in many individual companies the Actuary and 
the Medical Director were in frequent contact with each other, 
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but we will also recall that before the companies had become of 
sufficient age and size to have available a wide range of data the 
facilities for co-operation through research were very limited. 
Among the events which greatly stimulated joint work I should 
call especial attention to the introduction of substandard business 
and the application of mechanical facilities to the work of mor- 
tality investigations. The former created a definite need for wider 
knowledge and the latter made it possible to obtain that knowledge 
at far less effort and expense than formerly had been the case. 

That our two professions were aware of the possibilities that 
were latent in the early days is shown by the fact that in 1893, 
only four years after the founding of our two organizations, Mr. 
W. S. Nichols presented a paper before the Actuarial Society in 
which he discussed a paper given by Dr. Hamill earlier that same 
year on medical statistics derived from a study of declined risks. 
Mr. Nichols commented that the work of the doctor and the 
actuary might well be combined on such a study. The following 
year Mr. Nichols again remarked upon the desirability of close 
contact between these two branches of life insurance work, but 
evidently the time was not yet ripe for the projection of any 
formal combination of efforts. 

In the fall of 1900 The Actuarial Society appointed a committee 
to prepare the Specialized Mortality Investigation as suggested 
by Mr. Emory McClintock, one of our eminent founders. This 
was the first large-scale inter-company mortality study and was 
the forerunner of the extensive investigations which have been 
made during the past three decades. Although this study was made 
by the actuaries alone, the medical directors were evidently in- 
terested both in the preparation of the data and in the results. 
The height and weight table used was based on one previously 
adopted as a standard by the Association of Medical Directors and 
there is a record that the doctors recommended that certain im- 
pairments be covered by the report. 

The Specialized Mortality Investigation was completed in 1903. 
It proved to be the spur to the extensive collaborative efforts that 
followed. The importance of the results of the inter-company 
investigation to the underwriting problems of the day was em- 
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phasized by the paucity of reliable data on individual impairments 
that existed prior to that time. It was early recognized that the 
insurance companies would be greatly benefited if their under- 
writers could be guided by statistics of the sort produced by the 
Specialized Mortality Investigation. The underwriting in those 
days was largely confined to the Medical Directors; statistical 
analysis was the province of the Actuary. It was natural, there- 
fore, that we should see the two professions drawn together by 
the problems connected with the selection process. 

In 1906 Dr. Rogers, a pioneer in the field of scientific sub- 
standard insurance, brought out the thought that the Specialized 
Mortality Investigation was particularly helpful and necessary 
in the proper disposal of border-line cases. Dr. E. L. Fisk then 
suggested that a committee be appointed to discuss with the 
actuaries the possibility of elaborating on the Specialized Mortality 
Investigation. This proposal was set aside, however, because Dr. 
Rogers felt the actuaries might object. 

The doctors persisted, nevertheless, in their intention to extend 
the work which had already been done by the Actuarial Society and 
in 1907 appointed a committee of four to consider the plan. This 
committee reported a year later, during which time the matter 
had been discussed with the actuaries, and, as Dr. Root said, 
“The actuaries did not display any enthusiasm when we suggested 
going over their work again.” Nevertheless, in May of 1909, at 
the suggestion of Mr. McClintock, a committee of nine actuaries 
was appointed to consider extension of the Specialized Mortality 
Committee with the co-operation of the Medical Directors. When 
committees of the two bodies met jointly later in the year to outline 
the procedure for the new study, this important step was greeted 
enthusiastically by both societies, particularly by those men who 
had long been urging collaboration. In the fall of 1909 during a 
discussion at the Medical Directors meeting of the forthcoming 
Medico-Actuarial Investigation, Dr. Willard, president of the 
Association, said: “Somebody, I guess it was Dr. Rogers, in one 
of his papers, said that the actuary and the doctor must come to- 
gether and each talk a language that the other could understand, 
and this is the first time in the history of our search after facts 








12 Fiftieth Annual Meeting 


and truths that the actuaries and the doctors are starting to make 
a dictionary, and we hope it is going to be successful.” 


Tue Mepico-AcTUARIAL MorTALITY INVESTIGATION 


This fortunate collaboration produced not only a dictionary, but 
what might almost be termed a bible to the underwriting profession 
for many years to come. The joint committee first met on June 
15, 1909, and rapidly pushed its plans for the study which we 
have all been so fortunate in having as a scientific background 
in our underwriting problems. I refer, of course to the Medico- 
Actuarial Mortality Investigation. 

The study was an extremely ambitious work and it was not until 
1912 that the first volume of results was published, presenting 
an analysis of height and weight of men and women that is still 
in active use today, along with a standard table constructed by 
the Committee as a basis for comparisons in the special classes. 
Volume II appeared in 1913, covering a variety of fields, including 
the influence of build on mortality, an analysis of the causes of 
death, and a study of mortality among women and among cer- 
tain races. Volume III was published later in the same year and 
dealt with the effect of occupation on mortality. Volumes IV and 
V, appearing in 1914 and 1915, studied the mortality among in- 
sured lives showing medical impairments. Many of these studies 
have been supplemented at a later date by further investigations, 
but the original work still stands as a landmark in the field of 
scientific insurance analysis. 

This investigation, incidentally, witnessed the inauguration of 
the famous series of Rogers-Hunter papers, the first of which, 
“An Interpretation of Some of the Results of the M.A.M.I.” was 
presented in 1914. Over a period of fifteen years Dr. Rogers 
and Dr. Hunter presented some fifteen papers in collaboration, a 
remarkable testimonial in itself of the co-operative efforts among 
Medical Directors and Actuaries in the pursuit of scientific 
knowledge. 

Jotnt CoMMITTEE ON MorTALITY 


The Medical-Actuarial Mortality Investigation was fortunately 
but the beginning of a long continuing collaboration of the two 
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societies under the wing of what we have come to know as the 
Joint Committee on Mortality. Since 1915, this Committee has 
presented twelve more publications covering occupational and 
medical impairments.* Besides these formal reports, the Joint 
Committee has also prepared reports from time to time on various 
impairments, classes of risks and mortality under recent years of 
issue. Those reports, about twenty in number since 1918, have 
appeared in the Transactions of the Actuarial Society. 

Concurrently with the development of the Joint Committee on 
Mortality, a similar group in Canada has been active in the im- 
provement of selection practices. The Canadian Medico-Actuarial 
Committee was organized in 1918 at the first joint meeting of 
Canadian medical directors and actuaries. It was headed by Dr. 
Scadding and was composed of three medical advisers and four 
actuaries from several Toronto companies. This committee is now 
a standing committee of the Canadian Life Officers Association. 


Co-OPERATION AMONG INDIVIDUALS 


The work of the Joint Committee on Mortality is the outstanding 
example of the progress that has been made by the medical and 
actuarial professions in their pursuit of the facts that are so 
necessary to competent underwriting. In recognizing this achieve- 
ment we should not overlook the many instances of individual 
co-operation that have marked the history of medico-actuarial 
work over these past fifty years. The knowledge and experience 
of the medical director and of the actuary were so complementary 
in this field of research into selection problems that it was inevitable 
that there would be active collaboration on formal papers. 

Mention has already been made of the Rogers & Hunter papers 
that have so enriched our body of information. During the past 





*The publications referred to are 

1918—Standard Mortality Ratios Incident to Variations in Height and Weight 
1925—Blood Pressure 

1926—Occupation Code & Siebeien Index to Occupations 
1929—Joint Occupation Study, 1928 

Occupational Mortality Ratings 
1931—Medical Impairment Study, 1929 
1932—-Supplement to M.I.S. 
edieat Impairment Ratings 

OE nM a. Medical Impairment Ratings 
1936—Impairment Study, 1936 

1938—Occupation Study, 1987 

1939—Impairment Study, 1988 
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twenty years we have had seven other instances of this same type 
of co-operation between different medical directors and actuaries. 
Aside from the Rogers and Hunter papers, the Transactions of 
the Actuarial Society have as a result been benefited by four 
papers and the Proceedings of the Medical Directors Association 
by three on a wide variety of topics. These joint papers have been 
particularly helpful both in the information presented and in the 
development of closer relationships between our two professions. 

The numerical method of selecting risks is extensively used 
today and is widely recognized as an important device for main- 
taining a consistent underwriting policy. It would not be out of 
order to recall at this point that the initiation and early develop- 
ment of this system was largely the collaborative work of Dr. 
Rogers and Dr. Hunter. 

Another development which should be noted is the practice of 
your Association to invite from time to time certain of our mem- 
bers to present papers at your meetings or to join in discussion 
of papers. Those of us who have been so honored have appreciated 
greatly the opportunity of thus furthering the spirit of helpfulness 
which has existed for so long between our societies. It is interest- 
ing to note that from 1904, when Mr. Lunger first addressed the 
Medical Directors on “The Measurement of Risks and Substandard 
Insurance”, until 1920 only eight papers were given at your meet- 
ings by actuaries. However, in the last ten years eight papers have 
already been presented, a fact which in itself demonstrates the 
growth of our close alliance. 


THOUGHTS OF THE FUTURE 


What has already been said refers to specific past events and 
achievements. That progress has been made possible by a grow- 
ing mutual appreciation of the value of each of our fields to the 
other. It has entailed also mutual recognition of tendencies and 
points of view in the two professions which do not always run 
parallel. The Actuary tends to look at risks as groups, the size 
of which must be sufficiently large to avoid important fluctuations 
in the results due to chance rather than to significant influences. 
The Actuary desires homogeneity to be sure, but may show a 
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preference for knowing the average result of a large group with 
some variance in homogeneity rather than deal with many small 
groupings which, despite much greater respective homogeneity, 
can yield no result of any significance due to the variance of chance. 

The Medical Director, however, feels acutely the need to exer- 
cise his professional discrimination in treating risks which some- 
times bring out a great variety of different situations even in the 
field of one impairment. He may keenly wish that the Actuary 
had tabulated not only the average result but also had discovered 
the range of results from the best variation to the poorest. Hence 
he may be tempted to lose patience with the apparently mathematical 
rather than clinical character of the Actuary’s results. The truth 
of course is that both professions are pursuing the same purpose 
but through the use of different tools, and when the day comes 
that we have almost unlimited data on the subject matter of our 
joint research, the two points of view will yield one common 
result. That day is still far off, but in the meantime our close 
contact with each other has made us so appreciate the situation 
that the future is bright with the prospect of further and more 
extensive co-operation than we have seen even in the last three 
decades. 

It is my hope also, and I feel certain you share it, that the day 
is dawning when these joint efforts of Medical Directors and 
Actuaries, with the wealth of unique material which is being built 
up in our companies, can make important contributions to the fields 
of clinical medicine and public health. Dealing as we do for the 
most part with conditions of non-acute character, it seems to me 
that the possibilities for making such contributions, not otherwise 
available, are unusually hopeful. 

In closing this paper I want to express my most enthusiastic 
expectations of the high place which the Association of Life In- 
surance Medical Directors will occupy in the future scene. To an 
individual upon his fiftieth birthday, we are accustomed to ex- 
pressing ourselves by saying “Many happy returns of the day” 
realizing at the same time that the number of birthdays that lie 
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ahead are necessarily limited. For your flourishing association 
I can add to that expression “ad infinitum’. 


PRESIDENT Cook—In thanking you Mr. Murphy, I am sure I 
express the desire and wish of every member of the Association. 

In preparing this program, your Program Committee this year 
felt justified in devoting a considerable part of the time to a 
rounded consideration of the cardiovascular-renal problem, which 
at the present time is costing us in the life insurance business 
over fifty cents out of every dollar that we are paying out in current 
death claims. Particularly within the last decade or so, any fully 
rounded consideration of cardiovascular-renal disease must take 
into account the surgical treatment, and in thinking of someone 
who could present that phase to us most authoritatively, there was, 
of course, no one like Dr. George Crile, of Cleveland. We are 
particularly honored by Dr. Crile putting aside his duties and 
inconveniencing himself by coming over here this morning from 
Philadelphia where, as the President of the Board of Directors 
of the American College of Surgeons, he is attending a meeting 
there this week. He has come over to us this morning. We are 
putting him on at this time ahead of the cardiovascular symposium, 
and I am sure that to no medical audience, not only here but in 
Europe and throughout the world does Dr. George Crile need any 
introduction. I, therefore, take great pleasure in calling on Dr. 
George Crile of Cleveland. 
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INDICATIONS FOR OPERATION AND 
END-RESULTS OF THE TREATMENT OF 
ESSENTIAL HYPERTENSION BY 
CELIAC GANGLIONECTOMY 


By GeorcE CRILE, M. D. 


In the treatment of hypertension we have performed 535 opera- 
tions on 314 patients of which 357 were celiac ganglionectomies 
on 213 patients. Sixty-one patients were operated upon three or 
more years ago. 

The average age of these patients was 46 years. Fifty-five per 
cent. of the patients operated upon three years or more ago are 
living. The average blood pressure of the patients now living on 
admission to the hospital was 213/130; at the present time the 
average blood pressure is 187/116. 

The reduction in blood pressure is further demonstrated by the 
following table: 


PRESSURE REDUCED SYSTOLIC DIASTOLIC 


20 Points or more 78.6% 57.1% 

30) ay 57% 35.7% 

40 a 42.9% 14.3% 

SO. ap NE 21.4% 7.1%—60 Points 
75 . “ “ “ 7.1% 


Symptomatic relief has been experienced in 88 per cent. of our 
total series ; and 82 per cent. have gone back to work. 

As to the operative risk of celiac ganglionectomy there is now 
a series of one hundred and twenty-three celiac ganglionectomies 
without an operative death. This series is still in progress. 

Our results in this group of cases suggest the indications for 
operation. 

The calendar age per se has no effect upon the results of celiac 
ganglionectomy. 

Thus we have one patient, a well known surgeon who was 
operated upon when he was 62 years of age. His blood pressure 
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on admission was 220/110; his present blood pressure, more 
than three years after the operation, is 160/90, and he has resumed 
his normal activities. 

A patient 43 years of age had a blood pressure of 245/130, 
the present persistent blood pressure after three years is 150/98. 

A patient who was 22 years of age when operated upon seven 
years ago, had a blood pressure of 150/100—the eyegrounds 
exhibiting the changes of early essential hypertension. The present 
blood pressure remains consistently at 120/70 and the eyegrounds 
are normal. He has married and is pursuing his occupation suc- 
cessfully. 

On the other hand, we have had patients in whom the blood 
pressure remained high after the operation, and who died later 
from cerebral hemorrhage. Such was the case in a young man, 
31 years of age, who entered the hospital with a blood pressure 
of 240/170. In this case, however, complete symptomatic relief 
was experienced and it is significant to note that in nearly every 
case, even if the blood pressure has not been reduced, the pre- 
operative subjective symptoms have been relieved. 

How may these contradictory results be explained? It is the 
physiological not the calendar age that counts. What happens to 
the blood pressure as a patient grows older? It tends to rise 
secondary to advancing sclerosis. The progressive increase in 
the blood pressure due to this cause cannot be cured, that is, there 
is a cardiovascular age, and that age may be established in young 
individuals. There is a certain stage in hypertension in which 
there is an irreversible condition due to sclerosis alone. Wherever 
there is molecular injury and repair, as in scars and burns, which 
are subjected to stretching or irritation, the scar grows. By the 
same process when there is a certain amount of the scar tissue 
of sclerosis in the vascular tree it will grow, just as does a scar 
in the esophagus, in the intestines, or a scar from a burn at the 
elbow. Such scars grow larger because of molecular injury and 
repair. 

In a case in which sclerosis is present the blood pressure may 
fall after celiac ganglionectomy, but the extent to which it will 
fall is limited by the cardiovascular age of the patient. Existing 
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sclerosis cannot be taken out any more than old age can be cured. 
We have had one child of nine years whose physiological age 
was ninety years as judged by the degree of sclerosis in his blood 
vessels. The blood pressure of this child was 220/140. The 
calendar age, therefore, has little to do with the indications for 
operation. I have been surprised at the large number of young 
people who have this disease. Not only do they have the disease 
but a goodly number of them have passed the period of any possible 
help. 

If a patient has had a cerebral accident, is he then a suitable 
candidate for celiac ganglionectomy ? 

We have had a patient who had such an accident and who was 
operated upon over three years ago with an excellent result. For 
quite a long time we did not recommend any operation for any 
patient who had had a cerebral accident until a patient came along 
who had made a very good recovery from his hemiplegia, had a 
clear mind, and was young, and I thought we should give him a 
chance. I find that the indications for operations are still present 
after a cerebral accident, provided only that there is no deteriora- 
tion of the brain. If there is deterioration of the brain cells there 
is no more reason for believing that the operation would be suc- 
cessful than for believing we could return a senile brain to its 
earlier status. 

Is celiac ganglionectomy indicated in the presence of glomeru- 
lonephritis? If the hypertension is secondary to glomerulone- 
phritis, operation is of course contraindicated. On the other hand, 
if the nephritis is secondary to the hypertension and the urea 
clearance remains above 50, celiac ganglionectomy may be per- 
formed. 

Is celiac ganglionectomy effective in the malignant phase of 
hypertension? Many of our patients had malignant hypertension 
as indicated by the ocular findings, even advanced malignant hyper- 
tension, and the edema of the discs has disappeared after the opera- 
tion together with the other symptoms. Sight that is lost is not 
restored, but the edema may disappear. 

Among the patients who left the hospital three years or more 
ago 331% per cent. have died at varying periods. It is generally 








20 Fiftieth Annual Meeting 


accepted that approximately 60 per cent. of patients with essential 
hypertension die from cardiac failure. In our series of patients 
in whom celiac ganglionectomies have been performed only 11.8 
per cent. died from cardiac failure. Moreover, in our whole group 
of patients there has not been a single cardiac death in the hos- 
pital following the operation. It would seem that the heart and 
the coronary artery were protected by the celiac ganglionectomy. 
That the heart is directly affected by the operation is indicated 
not only by the fact that none of our patients has died in the 
hospital from heart failure, but also by the fact that following 
celiac ganglionectomy the patients have been relieved of the cardiac 
symptoms—of heart consciousness and coronary pain. 

Advanced age, the duration of the disease, the presence of 
the malignant phase of the disease, the presence of coronary 
disease, none of these is a contraindication to operation. 

Of particular significance is the fact indicated by our experience 
that if a patient with hypertension is operated upon in the early 
stages of the disease it is as curable as is cancer of the breast 
when operated upon in the early stages. 

In our early experience with cancer of the breast, permission 
for operation often was not granted because surgeons had cured 
or benefited so few patients, largely because they were not given 
the opportunity to perform operations earlier and to a degree 
because surgeons themselves had not acquired a sound principle 
for operation. From our experience we find that we are in about 
the same position, for patients too often do not appeal for help 
until the essential hypertension has gone on to the malignant 
phase. This corresponds to the advanced stage of cancer of the 
breast. Many years ago the surgeon saw almost as many cases 
of cancer of the breast in which there were fixation to the chest 
wall, frozen axilla and cachexia, as he now sees of hypertension 
in the malignant phase. 

Everyone is familiar with the classical experiments of Dr. 
Harry Goldblatt in which he showed the relation between hyper- 
tension and glomerulonephritis produced by a band constricting 
the renal artery. If there were no other interpretation of hyper- 
tension offered to us than the findings of Dr. Goldblatt, that is, 
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if interference with the blood supply of the kidney is the exclu- 
sive mode of genesis of essential hypertension, then I would feel 
certain that celiac ganglionectomy could have no effect upon the 
disease. Although in certain cases hypertension may be due to an 
interference with the blood supply to the kidney, that the cause 
of hypertension more commonly lies outside of that possibility 
is suggested by the following fact: Essential hypertension is more 
commonly found in the active, ambitious, hard working man in 
the north temperate zone than in the tropics. What is the dif- 
ference in the development of the energy-controlling system in 
the highly energized inhabitant of the temperate zone and in the 
lethargic indolent inhabitant of the tropics. We can answer that 
question now by facts that are significant. In the accompanying 
illustration (Figs. 1 and 2) note the markedly larger in size of 
the brain, thyroid gland, and adrenal glands in a Scotchman than 
in an Australian Aborigine. Moreover, we have found that in 
all our patients with hypertension the celiac ganglion is larger 
than in patients with such diseases as hyperthyroidism or neuro- 
circulatory asthenia (Fig. 3). In the case of the surgeon cited 
above the celiac ganglion weighed 4,000 milligrams, whereas, the 
normal ganglion weighs only from 250 to 350 milligrams or even 
less (Fig. 4). 

This comparison gives abundant reasons why the hard working, 
ambitious man, such as the highly energized man of the North, 
is more commonly the victim of essential hypertension than the 
individual who lives in the tropics. Hypertension is a pathologic 
physiology of the energy system of the whole man, the brunt of 
which is carried to the neurovascular system. We would expect 
to find that the incidence of hypertension would correspond with 
the activity of the mechanism that expresses power and per- 
sonality. The same equipment that produces essential hypertension 
enables these highly energized individuals to make a success in 
life, to acquire property, to have leadership. The individual in 
whom hypertension develops is born with an unusual personality. 
The drive of the energy-releasing mechanism is ceaseless. This 
highly energized individual possesses a higher intelligence than 
that of the average person, but not so keen an intelligence as that 
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of the highly endowed individual in whom exophthalmic goiter 
develops. 

If then we can lessen this driving force of the energy organs 
on the neurovascular system by removing the celiac ganglion we 
should be able to cure or ameliorate hypertension according to the 
stage at which the operation is performed. 

That hypertension is due to over activation of the neurovascular 
system would seem to be demonstrated by the fact that immediately 
after a celiac ganglionectomy the patient with essential hypertension 
experiences a feeling of relief from the driving force within him- 
self. The urge for work and the internal strain, the pressure in 
the chest, the headaches, the extreme restlessness, the wakefulness 
—all of these symptoms were relieved in 88 per cent. of our patients 
and even when the blood pressure is not decreased the principal 
subjective symptoms remain relieved until death. 


PRESIDENT CooK—At this time it gives me great pleasure to ask 
Dr. Bender, Medical Director of Guardian Life and also Chair- 
man of the Board of the Medical Section of the American Life 
Convention, to come to the platform and say what he has on his 
mind. 


Dr. M. B. BENpER—Dr. Cook and Members of the Association 
of Life Insurance Medical Directors of America: It is my pleasant 
duty and privilege to bring to your Association greetings, best 
wishes and congratulations on this your Fiftieth Anniversary. On 
behalf of the Medical Section of the American Life Convention, 
I extend to you a cordial invitation to meet with us at the Broad- 
moor Hotel in Colorado Springs, June 4, 5 and 6. Dr. T. H. 
Dickson, Program Chairman, has about completed a program which 
should prove to be both interesting and of practical value. 

Thank you. 


PRESIDENT Cook—Thank you very much, Dr. Bender, and I 
second the hope that as many of our members as possible will 
attend the meeting at the Broadmoor. I have been there a number 
of times with the Medical Section and have always had a delightful 
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time. Dr. Bender has just asked me this morning if I would take 
over the golf tournament, and you are all not only welcome, as Dr. 
Bender has invited you to the Scientific Section, but I give you 
my personal invitation as Chairman of the Golf Committee to 
come and play golf with us at Colorado Springs. 

I stated that we were to have a representation here, as I think 
is very appropriate, from the National Association of Life Under- 
writers, but I did not say what I wanted to say, and that is that I 
feel we are particularly fortunate in having Mr. Julian Myrick 
with us to extend his greetings from that organization, also cele- 
brating their Fiftieth Anniversary this year. I think everyone in the 
life insurance business knows the name of Julian Myrick, a man 
outstanding not only in personal accomplishments and volume of 
business written, but in the high standards of life insurance sales- 
manship which he has inculcated and developed in the National 
Association of Life Underwriters. I think there is no man in the 
country who stands more for such standards of field underwriting 
as does Mr. Julian Myrick. 

I take great pleasure in asking Mr. Myrick to come to the 
platform. 


Mr. Juttan Myrick—Mr. President and Gentlemen: It has 
been twenty-five years since I had the pleasure of seeing Dr. Crile. 
I saw him in 1914 and again in 1915, because he operated on Mrs. 
Myrick for an exophthalmic goiter. I don’t know what kind of 
medicine he takes for himself, but he looks just as good today as 
he did then. I am afraid to take back the message of the cause of 
her trouble, for we have never been able to discover it from that 
day to this, and now that we have had a very happy life, I just am 
a little bit fearful if I take back home the message that Dr. Crile has 
finally discovered that the trouble with the thyroid is due to too 
much brain power. I don’t know how it would turn out. So I am 
going to be careful. But he is a great man, and I think all of us 
owe him a great debt of gratitude for the great work that he has 
done, both nationally and internationally. 

It is a great pleasure to come here on behalf of Mr. Zimmerman, 
our President of the National Association of Life Underwriters, 
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and to extend to you the greetings of our membership and the 
congratulations upon the celebration of this your Fiftieth Anni- 
versary. It is interesting to note, too, that fifty years ago these 
three inter-company associations were established for the pro- 
tection of the insuring public, and the companies that we represent, 
and finally as it has come to be known by the great cooperative 
movements which have taken place in the institution of life 
insurance. 

There is no company that is big enough or strong enough to do 
all the different insurance business in this country, so if you take 
the broad strategy, the broad view, you have to look at our service 
to the public from an institutional point of view, making such 
contributions as we may through our own companies and our own 
associations ; and so with these three great associations, I think 
they were the first of any of the inter-company associations to be 
formed, I think that we have accomplished a very desirable result. 

In looking over the history of the companies from the time they 
were organized, we find that about the first thing the founders did 
after they decided they wanted to establish a company was to get 
an agency system. We have to get the business before we can 
have a company, and all through the history of the life insurance 
companies of this country, the reason that we have been able to do 
such a social and economic work for the good of the country has 
been through the fact that the agency system has spread the bene- 
fits of life insurance to six per cent. of the population, seventy per 
cent. of life insurance. 

We have many illustrations of fine companies without agency 
organizations that are doing a great, conservative business. The 
Old Equitable of London, 150 years old, is still a small company, 
but very sound and very real. We have some of those companies 
here in this country. 

Then we look back on the fact that when the companies decided 
to become established, the people had the wisdom to employ a good 
actuary to lay down the rates, rules, and regulations. There have 
been some mistakes made, of course, but they are on the way to 
being corrected. The fact remains that the reason these great 
companies that we represent have continued to grow and to exist 
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and to serve is due to the fact that they sought sound actuarial 
advice, and this was backed up by sound and continuous and pro- 
gressive management. 

I was talking with Dr. Huebner the other day and I think he 
said that Benjamin Franklin was responsible for the first life 
insurance company, which happened to be the Episcopalian Minis- 
ters’ Fund. He brought over, I think, a Dr. Brice, from England, 
who was an actuary, to establish that fund and to see that it was 
run properly. The actuaries will probably tell me whether I am 
right or wrong, but that is what Dr. Huebner told me. The Fund 
finally dissolved. It didn’t fail, but it dissolved, and then the 
Presbyterian Ministers’ Fund was established over there, and it 
is still going, without agents, but always in a very good, sound 
position. 

I also like to look back upon the history of our companies to 
the fact that once having been organized, they had the great spirit 
of trusteeship which enabled them to continue to work and grow 
without having to be controlled by laws. When they were estab- 
lished, there were few laws, but of course, the laws had to come 
in to protect the good against the influence of the bad, but through 
the whole history of these companies that we represent, we have 
had that spirit of trusteeship, sound rating, sound management, 
sound selection, and I hope sound soliciting. 

Mr. President, you have made reference not only to our National 
Association but to the Life Insurance Sales Bureau and to the 
American College of Life Underwriters, and I thought that from 
a national point of view, you might be interested in some of the 
results of the American College of Life Underwriters of last year. 

This year there were 1,746 examinees that took the C.L.U. 
examinations, which was an increase of fifty per cent. over those 
taking them last year. The examinations were conducted in 90 
universities and colleges. The candidates represented 334 cities 
and towns, 42 states, the District of Columbia, and Hawaii, and 95 
life insurance companies. That is great progress in fourteen years 
since this American College was established. There were nearly 
4,000 people studying in the study groups to prepare themselves 
for taking the examinations. We take one part a year, four years. 
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Sometimes they are bright enough to take more than one, but we 
don’t encourage that. 

The passing rate was 60 per cent., which I think was pretty 
high. I will give you a picture of the last 1,000 approved candi- 
dates as to their educational background. There were 485 that 
were college graduates ; 265 who had been to college, and 250 who 
had high school graduation or the equivalent. As to positions 
held, 554 were underwriters, 64 general agents and managers, 
248 other managerial assistants, and 134 educators, home office 
people attached to the underwriting or the company as a whole. 

So you will see by that the upper level of education is being 
taken very good care of and we are attracting a better type of man 
into the business, and the result of that is that you see 4,000 men 
and women studying to take these examinations. Whether they 
eventually take them or not, we are training and educating a better 
group of men, and, this, too, goes down to the company courses 
where the educational requirements and facilities of the companies 
are improving. The educational facilities which are furnished by 
the local Association of Life Underwriters are improving. So that 
the trend is all toward a higher standard of selection and training 
in the men that represent the company in the field. 

I thought you would be interested in that picture because, of 
course, you who do the proper selection work have to have con- 
fidence in the men that present the applications and the reasons 
why. 

I always think that our principal job is to insure as many lives 
as we can, and to be sure that the public is always properly pro- 
tected. Of course, the whole basis of our life here is our family 
life, and we are going to fight for God to protect that as much 
as we can, and it is the job of institutions of life insurance to fur- 
nish that protection, and it is our job to sell. So you see by this 
increased education we are working on a programming, planning 
estates, all of that sort of thing, which is technical detail and takes 
a long time. We go in and we see a man who looks good, honest, 
healthy ; he has a good financial and social background, good fam- 
ily life, and we work on his program, and we present his applica- 
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tion and then find that there is some slight hypertension or what- 
not that makes him ineligible. 

It is a great disappointment in many cases, especially in these 
times, to have those cases declined, and I am sure that you are 
studying ways and means not only to review them once but many 
times to try to make them insurable if it is possible, because the 
people themselves need the insurance, and I assure you that the 
agents need the commissions. 

The average amount of the policy is still only $3,000. That, in 
my opinion, is almost close to being in the non-medical group, and 
so these men that we are training are getting up into the larger 
spheres of supplying life insurance. The Social Security Act has 
taken care of the minimum requirements in a great wide group of 
individuals, and so it is our work to build on top of that, and I 
feel, Mr. President and gentlemen, that in our underwriting de- 
velopment in the future that if the agent in putting in his applica- 
tion were to put in the basis of a sale the reason for it, what he 
knows about the people, it would be of great assistance to the 
medical directors in getting the complete picture of what is to be 
accomplished. 

Of course, no one wants to have a company take a risk that is 
not medically or morally or financially sound, but if we are going 
to do the tremendous amount of preparation, they should be able 
to put out and eliminate from anybody’s mind who has to select, 
the elemerit of speculation. I think that if they don’t do it, if 
by degrees you make those requirements and they understand that 
you want that kind of cooperation, you will have presented to you 
not only an application, but the reason, family, social, economic, 
and other reasons based on why that application, the reason for 
it, and sound reasoning will always get results. 

I looked over the first annual Proceedings the other day and I 
noticed that the first paper that was read before this body was “The 
Influence of Longevity on the Use of Large Quantities of Beer”. 
That rather amazed me, because now we find that people who are 
going on the beer wagon are practically on the water wagon. Of 
course, this paper treated of the people that worked in breweries, 
and that sort of thing, but it was interesting to see how habits 
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have changed in the last fifty years from being great beer drinkers 
to drinking rather light wine, to drinking a good deal of hard 
liquor which they seem to absorb in one way or another. 

It has always been recognized that since these fifty years the 
policies that we have all aimed to accomplish in this organization 
and ours have been more or less the same. We now come to the 
place where the Federal Government is talking about nationalizing 
medicine, and also nationalizing life insurance. I am sure that the 
body politic do not want that. I think there is a trend away from 
a totalitarian government and that we still have to have our indi- 
vidual liberty, the independence of family, and the independence 
of social and economic investigation and protection. 

So, Mr. President and gentlemen, I bring you the greetings of 
our Association, our best wishes for you and your golden jubilee, 
and we hope that when our successors meet in their centennial, 
they will be able to record the progress which I believe we have all 
made during the past fifty years and have handed on to them a man 
and a group of organizations that will carry them over the next 
fifty years. 


PRESIDENT Cook—The next paper on the program is, I think, 
the first that has ever been written on the subject and as far as I 
know, the first presented before this Association, and probably the 
first in as complete a form and from the underwriting point of 
view. Dr. Walter Thornton, Second Vice-President and Medical 
Director of the Lincoln National Life, needs no introduction 
from me. 

I take great pleasure in calling upon Dr. Thornton to review 
his paper on “Juvenile Insurance”. 
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JUVENILE INSURANCE 


By WaLttTER E. THorntTon, M.D., Second Vice President and 
Medical Director, The Lincoln National Life 
Insurance Company 


HistToricaL Note 


This is the first time in the history of this Association that a 
formal paper upon the subject of Juvenile Insurance has been 
presented. Yet as early as 17061, issues at ages as low as 12 years 
were made by the old Amicable of England and in 1721 the London 
Assurance were issuing at age 10!. However, for well over a century 
thereafter this business was chiefly in the hands of burial clubs 
and friendly societies. Then the industrial companies became promi- 
nent as carriers of Juvenile Risks. The first English Industrial 
Company was formed in 1849. It accepted risks as part of a policy 
which insured the entire family. 

In this country, according to Mr. A. T. Lehman?, The Penn- 
sylvania Company for the Insurance of Lives was writing policies 
at age 8 in 1812, but the business had no real vogue for upwards 
of half a century thereafter. In 1875, the Prudential Assurance 
Company of America introduced a policy paying $10.00 at age one 
last birthday and grading at older attained ages to $60.00 at 12 years 
of age. 1890 is a landmark for in that year a bill was introduced 
into the New York legislature providing for the regulation of this 
branch of our business. 

For the next thirty years, insurance among juveniles was left 
almost entirely to the fraternal organizations and to the industrial 
companies. Benefits were confined to return of premiums with 
interest at the youngest ages or to relatively very small amounts. 
This insurance was therefore restricted almost entirely to the 
industrial classes. 

As early as the twenties it became apparent to the ordinary com- 
panies that opportunities existed among the higher-middle and 
upper strata of the population. The economic status of these higher 
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social levels warranted more substantial death benefits and larger 
premiums, paid less often than weekly. Further, these social grades 
were and are found in large numbers in small urban and in rural 
districts where industrial debits are infrequent or quite unknown. 
Finally it was to be anticipated by analogy that the mortality might 
be even more favorable than that of the corresponding industrial 
and fraternal business. 

The increasing popularity of juvenile insurance is demonstrated 
by the observation? that among the companies contributing to the 
1937 study of juvenile mortality by the Joint Committee on Mor- 
tality, the ratio of business issued at ages 10-14 to total business 
issued increased from less than 1% in the year 1925-26 to about 
4% in 1934-35. In 1936, out of 275 ordinary companies reviewed 
in the “Unique Manual-Digest” Mr. Walter G. Bowerman® was 
able to count 201 writing contracts at ages below 5 years. It is 
certain that the current trend towards liberalization of restrictive 
state laws will further encourage the volume and usefulness of 
insurance among minors. 

The difficulties in the development of juvenile insurance have 
been due to characteristics inherent in the state of childhood but 
foreign to the familiar business of insurance among adults. It is 
the plan of this paper to review the more important of these charac- 
teristics and to discuss particularly their practical aspects. For the 
purposes of this occasion I am assuming that a juvenile is any person 
of attained age less than 21 years. 


LEGAL ASPECTS 


We are not lawyers, but we are practical life insurance men and 
as such we should have at least a lay interest in the important legal 
principles and theories upon which our business is based. 

As I understand these matters, from the beginning of order 
through law, the courts have been jealous of their responsibility 
as the guardians of minors, to safeguard their property rights. 
For centuries, contracts with minors were considered as possibly 
prejudicial and therefore absolutely and always void, irrespective 
of any merit in individual cases. 
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About the time of the independent development of American 
jurisprudence, the rigidity of this time honored rule of the common 
law began to be relaxed sufficiently to allow certain exceptions, 
officially described in these words*: 


“Tt has been laid down as the proper distinction that, 
where an infant’s contract is to his benefit, it is good and 
binding upon him; when to his prejudice it is void; and 
when it is of an uncertain nature as to the benefit or preju- 
dice, it is voidable only at the election of the infant.” 


Apparently the courts still classify insurance contracts as “of 
an uncertain nature as to benefit or prejudice” for the present day 
rule® seems to be that with very few exceptions, a minor’s contracts, 
although not void, may be disaffirmed at the election of the infant. 
There is some slight evidence® of a tendency toward a more moderate 
position but the preponderance of court opinion continues strict 
toward the insurors and cannot be expected to change materially 
in the next few years. 

As a matter of actual experience, disaffirmance is very rare. 
Like mortality during the first insurance year it is a possibility but 
very far from a probability. Also like first year mortality, its pos- 
sibility can be made still more remote by proper selection at entry. 
My company has not experienced a single disaffirmance in our 
15 years of this business. 

Much more troublesome are the legal problems involving the 
rights of change of beneficiary, cash loans, cash surrender and 
policy assignment. But these are questions for the advanced spe- 
cialist in life insurance law and not particularly for the Medical 
Director. 

Insurance for older juveniles has been progressively simplified 
in recent years by the growing legislative practice of removing the 
incompetency of minors under certain conditions. The release may 
be effected through either, A—a rare court procedure removing 
all the legal disabilities of the minor state in certain individual 
instances, or B—state legislation removing the incompetence of 
older minors for the restricted, exclusive, and specific purpose 
of contracting for insurance. The usual age of this latter release 
is about 15 years. At present such statutes are in effect in 16 states’, 
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the District of Columbia and Hawaii; also in all the Canadian 
provinces (under uniform insurance laws) and in Newfoundland. 

It is the practice of my company when the applicant is under 
15 years of age, to make the contract with the parent preferably, 
but occasionally with the guardian or other adult. At later ages 
we contract directly with the assured, accepting the slight risk of 
disaffirmance in those jurisdictions where release is not provided 
by law. 


THE INSURABLE INTEREST 


The function of life insurance is to replace income. This 
old and familiar maxim epitomizes the convictions of many 
acute and experienced students of the subject. Many have mis- 
trusted any “insurable interest” that cannot be clearly defined in 
terms of direct income replacement. They emphasize, with truth, 
that exceptions to the rule have resulted in excess mortality through 
concealed impairment, suicide, homicide and other less well defined 
mechanisms. 

Juveniles seldom have an income. Their position, except for 
rare instances is the precise antithesis of income-bearing. They 
represent outgo, usually on an increasing scale as they grow older. 
Furthermore, when homicide involves an innocent child it is more 
than an ordinary tragedy. There is something deep in every normal 
person, something biological and elemental, profoundly rooted in 
the very source of being, that urges the protection of the young. 

But if the fear of child murder can be eliminated by careful 
selection, the same powerful primitive urge for the welfare of child- 
hood ceases to be a critic of juvenile insurance and becomes an 
invaluable ally. A desire to guarantee advantages, educational and 
economic for the youth in preparation for the adult state is a healthy 
emotion, laudable from every angle and constitutes a motive for 
insurance which, I submit, is quite as valid for the small amounts 
of coverage involved as is replacement of income. 

To create a fund to pay the expenses of last illness and burial 
is an objective that is not often mentioned among ordinary com- 
panies. Nevertheless it remains a motive that is common enough, 
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one that is seldom recognizable in a given set of papers and one 
that calls for careful attention to details to avoid anti-selection. 

The investment in an older child by parents ambitious on his 
behalf is often relatively substantial and the recovery of that 
investment in the case of the child’s death is a step that appeals 
to prudent parents especially if of moderate income. 

To my mind, the most weighty of the motives is that parents 
of the better grades are anxious to inculcate in their offspring the 
concepts and habits of foresight, planning and thrift. The children 
are aware of the insurance contract and of the premium payments 
made regularly. It is an object lesson continued throughout the 
plastic years and often climaxed during college days or in beginning 
business or professional life by a salutary and impressive demon- 
stration of the reward. Thus is taught that insurance is also for 
the living and is not always associated with the morbid thought 
of death. 

In some difficult cases, usually for large amounts, considerations 
of inheritance taxes, deferred inheritance, trust funds and so forth 
are presented and must be judged in each individual case. It seems 
the consensus of opinion, in which we concur, that because the 
implied responsibilities are usually only potential and not actual, 
this type of motive must be deemed of much less weight than 
among adults. 

Insurance has reasons of its own for encouraging this business. 
Not only has it proven profitable when carefully arid intelligently 
handled but also it is the nucleus for new business in the future. 
These juveniles are the adult prospects of tomorrow. When they 
attain the majority years, they are already familiar with the idea 
and, in a measure, with the detail of insurance. They are accustomed 
to its “feel” and aware of its place in relation to their obligations 
and responsibilities. 


ANTI-SELECTION 


In the vast majority of cases the reasons behind the purchase 
of the policy cannot, in our opinion, be criticized but experience 
has taught that the business is by no means free from ulterior 
motive. The ugliest evidence of it is the occasional child murder. 








34 Fiftieth Annual Meeting 


Fortunately these are rare and of little monetary importance, but 
obviously for moral and ethical reasons, in respect of public policy 
and in support of the prestige of our business we must exert every 
effort to avoid them. 

A second type of anti-selection, less spectacular but much more 
common, singles out the weakling of the family for insurance. A 
typical case is apt to be accompanied by the familiar efforts at 
impairment concealment. Substitution is easy to accomplish in 
infants, and is difficult to detect but in one or two of our instances 
we have found it. 

Application upon only one child of a family immediately raises 
the danger signal. Allowance must be made for the natural tendency 
to insure the older children first and also for the definite preference 
for boys. In the 1937 study of juvenile mortality by the Joint 
Committee on Mortality, the males predominated in the ratio of 
about 3:2 (59% to 41%)8. This is no doubt a remnant of the 
ancient tribal code of values. Venerable concepts especially if once 
of great practical importance die out very slowly. 

Inclusion of the payor clause, insuring the life and health of the 
payor to the extent of the future premiums upon the child’s policy 
should improve a case because it reflects a favorable state of mind 
of the payor both as to his convictions concerning the future of 
the child and as to his intentions of keeping the policy in force. 
This, however, is a matter of theory and so far as I know has not 
been demonstrated by statistical analysis. 

We will eliminate much of anti-selection by confining our issues 
to the children of the more substantial, economic and moral grades 
of the population and by avoiding those classes and races known 
to be anti-selection minded. Our information-collecting mecha- 
nisms must provide ample facilities for determining these factors 
in each case. 

Large applications, especially if given simultaneously or in 
sequence to a number of companies must be underwritten with the 
greatest care. Even the small cases should not exceed the amount 
in force on the life of an insurable beneficiary ; probably a ratio 
of 1:2 respectively, is even better. 
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A blood parent is the safest beneficiary. Other relatives or foster 
parents seem to be more aloof, objective and critical in appraising 
the physical or mental state of the child and more willing to take 
advantage of any defects. These also are more frequently involved 
in child murder cases. It is a good rule to make sure when an 
adoption relationship with the beneficiary is alleged, that it is legal 
and of at least two years’ standing. 

As a prophylactic against anti-selection in examined business 
whether among children or among adults, we value particularly our 
chief and alternate system of medical examiners. We have dis- 
cussed this matter previously®. 


MISCELLANEOUS INSURANCE CHARACTERISTICS 


In juvenile business, many of the most familiar considerations 
and impairments of adult insurance are conspicuous by their 
absence. 


1. Degenerative disease does not occur, hence we are 
not concerned as to blood pressure or the state of the 
arteries. Neither need we require routine urinalysis at least 
until age 15 and even then we are searching for acute 
disease and not for the degenerations. 

2. The emotional states are of little apparent insurance 
importance despite their etiological relationship to future 
functional conditions. For instance financial difficulties 
mean. little to a healthy child. As a working rule adjust- 
ment to environment is satisfactory at least to age 14 and 
the mental conflicts, though often acute and sometimes fre- 
quent, have no appreciable mortality sequels. In the early 
years, the insanities (excluding of course, the mental 
deficiency states) and suicide are all but unknown. 

3. Habits are not a problem except perhaps at the oldest 
ages. 

4. Occupational hazards do not exist under 17 or 18 
years of age. 

5. The typical illnesses are of acute type, ending 
speedily in recovery or death. Except for congenital 
abnormalities and tuberculosis, permanent or even pro- 
longed total disability is rare. Were it not for the violence 
done to our concepts of insurable interest, we could hold 
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that juveniles beyond the age of five years are ideal risks 
for the disability benefits. 

These negative distinctions, quite as much as the positive, are 
influential in compelling us to devise handling methods and under- 
writing techniques quite different from those so familiar in insur- 
ance among adults. 

6. Juvenile insurance is small policy business. In the 
business of the Lincoln National the average of this policy 
is about $1,200. Although this feature does not totally 
eliminate anti-selection, it does materially restrict the per- 
policy allowance for expense both in field and Home Office. 


BIOLOGICAL CONSIDERATIONS 


Five periods of juvenile life each have characteristic influences 
upon both the immediate status and future welfare of the child. 


At the moment of conception, the parents confer upon the fer- 
tilized ovum a host of specific potentialities of the most fundamental 
kind but we know very little of them. We know that some kind 
of tissue quality is transmitted because early family deaths from 
degenerative disease have a definite and measurable influence upon 
the incidence of similar disease in middle and later adult life. But 
beyond this, we of life insurance medicine, have not been successful 
geneticists. We cannot distinguish the early potentialities and 
know nothing of their effects upon children who are normal to 
physical examination. Perhaps ultimately we can do something 
along the lines suggested to us by Dr. Franz Boas in 19351°, but 
at present, so far as strictly hereditary impairments are concerned, 
we can omit the family history in juvenile insurance. 


During the period of gestation the many and intricate ontological 
processes are brought to their final stages. These months, right 
up to the last are crowded with sequences of the greatest complexity, 
delicacy and importance. Premature labor tears an incompleted 
organism from the inimitable shelter of intra-uterine life and forces 
it into a harsh world before its defenses are completed and ready. 
Under the best of circumstances, it remains a weakling for many 
months and is not acceptable as a risk until the build approaches’ 
the average for the age. Twins and the other multiples also show 
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a higher mortality in the earlier months and in our view are not 
standard risks during the first year. 

Our knowledge of normal gestation implies some knowledge also 
of the nature and effects of many of the developmental errors. 
They are very frequent indeed, hence the necessity for physical 
examination during the early post-partum ages when the mortality 
effects are greatest. We may summarize the importance to insurance 
medicine of these defects by three observations. 

1. They may have a direct mortality effect. Of such 
character is the surgical mortality of operation for cleft 
palate for instance or of the deaths from ascending pyelo- 
nephritis characteristic of spina bifida when bladder 
control is involved. Indirect effects are frequent from 
malnutrition, impaired vitality and lowered immunity 
due to interference with the metabolic processes or to 
invalidism. 


2. Anatomical defects, especially if multiple, are apt to 
be associated with mental defects which if at all prominent, 
add to the mortality and to the incidence of anti-selection. 

3. There is no apparent relation between such defects 
and an increased liability to them in siblings or in offspring. 

It is during the period of gestation that syphilis is passed from 
mother to child. Thus, strictly speaking, the disease in the child 
is congenital and not hereditary. If there is a history of the disease 
in either parent, it is wise in our judgment to postpone insurance 
action upon the child until the second year even though the usual 
physical examination for insurance be negative. An exception to 
this rule may be made if a serum reaction for syphilis upon the 
mother during pregnancy is negative or if the mother has been 
thoroughly treated throughout pregnancy and the reaction upon 
the child’s serum is negative a few weeks after birth. 

Labor is thought of traditionally as an ordeal for the mother, 
but it is also a severe trial for the child. The head especially is 
subjected to enormous and deforming pressures which are greatly 
increased and localized if forceps or other supplementary measures 
are employed. Semiasphyxia is also common. In difficult labor, 
especially if due to obstruction or mal position of the infant, the 
insult to the child is still further intensified and prolonged. A 
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common result to be particularly sought for and avoided is intra- 
cranial hemorrhage with its various types and degrees of paralysis 
and its great liability to leave mental defects. 

From birth to adolescence is a period for the most part of simple 
growth in size and increase in function and usefulness of the various 
organs. The beginning years of the period bear the mortality shadow 
of abnormalities of conception, gestation and birth. It is during 
these early helpless years that the child is in most intimate physical 
association with the mother especially, but also with the rest of 
the family and the family friends. It is then that the mortality 
reflects most accurately the family environment and the care of 
which the economic and intellectual status is a practical and valuable 
index. It is then also that most primary tuberculosis infections 
occur. 

The succeeding years are characterized by an increasing skill 
and scope in the use of the skeleton and muscles, particularly those 
involved in locomotion. With the expanding facility of motion 
comes a lessening of the physical intimacies characteristic of 
infancy and an increasing escape from the immediate presence and 
continuous authority of the parents and from the physical shelter 
of the home into the environment of the neighborhood. The inci- 
dence of fatal accident increases and those causes of death related 
to the social level of the locality become prominent. 

Through all these years infections take heavy toll. The passive 
immunities conferred upon the child during gestation are evanes- 
cent and until he creates his own active immunities through personal 
illnesses he suffers the ravages of infectious disease. 

Adolescence commences usually at 12 to 14 years of age. It 
consists essentially of endocrine system phenomena wherein the 
inter-glandular balance of childhood is disrupted by the “muscling 
in” of the gonads into the galaxy of the endocrines. It lasts until 
a new and adult balance is established. For practical purposes the 
process can be considered as lasting throughout the remainder of 
the minor years. So far as we are concerned, the period is chiefly 
characterized by a disturbance of the build relations of such mag- 
nitude and irregularity as to demand a much wider band of “normal” 
builds than is suitable either for younger applicants or for adults. 
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Prof. Franz Boas had some important things to say concerning this 
period also, in his 1935 paper before this body?®. 

In all other respects, the treatment of adolescent applicants does 
not vary greatly from that of adults. 


MorTALITY 


Since about 1870 or 1880, the mortality among American and 
Canadian insureds as a whole, has been falling. A large part of 
this gratifying phenomenon is identified in insurance literature as 
the “secular trend”, indicating that it is simply a characteristic 
of the general population mortality and is not due to selection or 
other insurance influence. It is greatest at the ages under discussion 
and is still continuing. For reasons to be mentioned in a moment 
it will continue for at least a decade or so. Obviously it is a factor 
of great importance in interpreting and applying the experiences 
of the past and in estimating the future of the business. 

I have no intention of venturing into the statistical intricacies 
of juvenile mortality. To the layman they appear considerably more 
formidable than is usual even in the business of insurance. They 
are conveniently avoided as much as is practicable especially in 
this paper which has no pretentions other than to present a general 
and preliminary survey of the subject. 

The general pattern of mortality at the younger ages is indicated 
in Figure I. Two curves, based on different sources of material 
are shown. The higher is taken from figures for the general 
population and is based on attained ages, the lower is from the 
experience among lives insured in ordinary companies during the 
same period but is on the age nearest birthday basis. The difference 
in level averages from 20% to 50% but is much more marked at 
the earliest ages. It is due to two factors, both of which are of 
practical importance. The first is a selection of a specific kind which 
we will discuss shortly. The second arises from the fact that 
ordinary business among children has been limited to the higher 
grades of society. All inquiries agree’ that child mortality varies 
in an inverse ratio as the economic status of the parents and that 
the younger the child, the more pronounced the effect. This is one 
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reason why we limit our writing to the better grades of locality, 
income, race, home environment and social standing. 

But aside from these differences in level, the curves are nearly 
coincidental. It requires only the change in values of the ordinates 
and very little other alteration to make this configuration fit the 
experience from any source. In other words this form of curve 
expresses something fundamental about juvenile mortality. 

During the first year the rate is strikingly high as indicated 
at “A”. Further detail of this part of the mortality as it occurs 
in the general population is shown in Figure II. Note the pro- 
digious height of the graph for the first day. In order to include 
this portion on a single page with the remainder, I have been 
compelled to increase the ordinates progressively from tens of deaths 
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to hundreds and finally to thousands. It is a challenging fact not 
well enough known that this terrific first day mortality has not 
decreased materially in fifteen years and probably not in fifty years. 

By the end of the first week, the rate has fallen tremendously, 
though it is still very high. By the end of the first month it has 
approached close to the average for the entire year. Among the 
population at large, nearly 60% of the mortality under one year 
of age, occurs during the initial month of life. 

Now referring again to Figure I, the mortality falls immediately 
and rapidly till about age 5 years. This part of the chart is dis- 
tinguished as “B”. As you are aware many legislative bodies 
have insisted that insurance upon the very young be limited to 
small capital sums which, however, may be increased with the age. 
These requirements of the law fit nicely into the mortality indica- 
tions because the increasing benefit policy is obviously the most 
equitable and efficient manner in which a rapidly falling mortality 
may be provided for. Where permitted by law, the common prac- 
tice (in which we join) is to issue a contract so arranged that 10% 
of the ultimate face value of the policy is payable during the first 
year of life, 20% during the second year and increasing there- 
after by 20% per year, so that the full amount becomes payable 
on and after the fifth birthday. 

The third segment of the curve descends very gradually as shown 
at “C” to the lowest mortality of all life time which falls in the 
10th or 11th year. Then begins the rise “D” which on the twenty- 
first birthday corresponds to the level of about age 4. 

The causes of death are enlightening. Figures III and IV show 
the mortality effects of certain causes among the general juvenile 
population in 1937. The material was taken from the Census 
Bureau reports and is displayed as percentages of all deaths for 
the attained age groups shown. 

The first chart depicts the deaths from conditions having direct 
origin before or during labor. These include congenital mal- 
formation, congenital debility, premature birth, trauma at birth 
and diseases peculiar to early infancy. The group accounts for 
over 50% of first year deaths and is chiefly responsible for the 
enormous very early mortality. In the future some improvement 
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from better obstetrics may occur in the birth injury sub-group, but 
little else of a favorable nature may be expected for many years. 
Genetics is of great theoretical interest but among humans it is of 
little prospective value. At subsequent ages the effects of this group 
of causes of death are very greatly diminished but still appreciable 
even in the late teens. The group is noteworthy in that among 
insurance applicants, practically all of it can be eliminated by 
competent medical examination. Another method is to refuse to 
accept risks under attained age one. 

The second chart shows the effect of certain infections grouped 
as “infectious disease”, “pneumonia (all types)” and “other infec- 
tions”. A great deal of this mortality is accidental in the sense that 
selection can have no effect upon it. On the other hand a great 
deal of it (perhaps as much as a third or more at ages under five 
years) is influenced by factors subject to early recognition and 
therefore to selection pressure. For instance, a good deal of it, 
particularly of pneumonia, is simply a terminal event superimposed 
upon such states as prematurity, congenital malformation, birth 
trauma, idiocy, imbecility and long continued malnutrition from 
any cause. Most of these states are recognizable on examination 
and can be excluded by selection. 

As is well known, the incidence of infections of all sorts is 
higher and the effects more severe among families of depressed 
intellectual.and economic level. The habits of living, environment, 
infant care and feeding are all defective. These also are circum- 
stances that are recognizable and reportable by enlightened agents, 
examiners and inspectors and they are suitable indices for selection. 

You will recall that a lowered immunity to infection is one of 
the two cardinal features of Finklestein’s “dystrophic” class of 
children. The other cardinal characteristic is underweight—deter- 
minable and reportable on examination. It is a practical under- 
writing assumption that the underweight child has a lowered 
immunity. 

The subject of the third chart is Tuberculosis. Despite the 
gratifying mortality trend in this disease over a period of many 
years, it was second only to violence as a destroyer of late teen 
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age life in 1937. I will refer to it again when speaking of some 
specific impairments. 

If we were to include in this infection group the digestive tract 
infections which for purposes of this discussion I have placed 
elsewhere, we would have in one place those conditions among which 
has occurred the vast proportion of the phenomenal and sustained 
improvement in the general mortality rate. Here lies the chief 
foundation for the secular trend. And it will continue though per- 
haps with slower pace, for many years. More general public en- 
lightenment and confidence in better habits of living, in sanitation 
and in child care are bound to continue the salutary effect. Pediatric 
knowledge and skill are improving in quality, quantity and in dis- 
tribution among the population. More effective public health 
measures are receiving more popular support and hence are being 
administered with increasing efficiency. Finally therapeutic advance, 
particularly the continued success of research for specific vaccines, 
serums and medicaments like sulfanilamide and sulfpyridine, can 
be confidently expected. , 

Digestive tract disease mortality is illustrated next. Note that 
up to age 5, it is the diarrhoeal sub-group that yields by far the 
larger proportion of the deaths. What has been said of the infection 
states also applies here in full measure for most of these are also 
infections. After age 5 the sub-groups are decidedly reversed in 
relative mortality importance. 

Heart disease as pictured here presumably excludes the cardio- 
vascular malformations of congenital origin. Neither is arterio- 
sclerosis nor syphilis a factor, hence the group must be entirely or 
almost entirely of “rheumatic” type. I shall have a little more to 
say of this impairment in a moment. 

Concerning the deaths from violence, we can do nothing more 
than contemplate them with horror and chagrin for we are power- 
less to do anything of a direct nature to exclude them from our 
business despite the enormous toll at ages beyond 5. I have 
separated off the homicides in order to provide a standard for com- 
parison whereby we may test our business as to its possible role in 
motivating child murder. 
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To complete the record I have included a representation of 
deaths from all other causes. 

I will omit our Lincoln National mortality experience. The 
Joint Committee’s 1937 study!* was based on a very much larger 
experience to which our material was contributed and our results 
are roughly parallel to their findings but are less complete. 

A striking feature of the Committee’s study was the apparent 
absence of a select period at ages under 12. The demonstration is 
much confused by the sharp concentration of the secular trend at 
these ages. However, one can hardly expect an extensive select 
period first because the mortality after 4 or 5 years of age is very 
low in any case, second because the impairments giving the heaviest 
mortality at the very young years, are eliminated by selection and 
finally because the dominant causes of the remaining mortality are 
of accidental incidence and therefore practically insensitive to 
direct selection pressure. 


UNDERWRITING 


We now have bases upon which we can erect a rational system 
for the handling of juvenile cases. Not all the details I shall list 
are now a part of the routine of my company but those not now in 
use are under scrutiny and bear the recommendation of the Medical 
Department. 

The agént is instructed to solicit juvenile business only from 
the stable and substantial elements of his territory in order to 
minimize ulterior motivation, mortality and legal complications. 
He may include only those children who are apparently healthy and 
well cared for. These have superior immunities and are least ex- 
posed to infection. Applications from many types of foreign born 
families and from races notoriously speculation minded, are to be 
frowned upon. We depend much upon the agent’s report as to the 
economic and social status of the family, as to the environment and 
living habits and as to the appearance and activities of the young 
applicant. 

We accept risks from birth. We depend upon our information- 
collection mechanisms, upon our underwriting procedures and upon 
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the type of policy to avoid the serious early mortality of the general 
juvenile population. 

We will contract only with a parent, guardian, or other suitable 
adult acting on behalf of the child when the age is less than 15 
years. We prefer a natural parent for this purpose and scan all 
other cases very carefully for anti-selection or other ulterior motive. 
At attained ages 15 and over we will contract direct with the 
applicant. In some jurisdictions we run the risk of disaffirmance 
but the risk is slight and not costly. 

It would be of advantage to increase somewhat the average size 
of policy. With us most of the contracts are for $1,000, though 
amounts up to $3,000 are common. An application for over $5,000 
is exceptional at the younger ages. Cases for amounts above this 
level are liable to be highly speculative and must be individualized. 
Ordinarily the application should not exceed the total carried by 
the beneficiary, if insurable. Probably a better rule is to limit the 
amount to half such sum. 

The selection information conveyed upon the application form 
should include not only a recital of the illnesses with details as to 
dates, diagnoses, durations and attending physicians, but also the 
family history so far as tuberculosis is concerned and a list of the 
siblings with notations as to age, sex and amount of insurance 
carried or applied for. This last is an effort to find the case singled 
out for insurance and therefore probably anti-selective. 

Because of the excessive mortality of the early years and because 
of its characteristics, children to attained age 5 years should be 
medically examined. We insist that for companies of our size and 
type, the Chief and Alternate system of examiners is of pronounced 
advantage in juvenile as in all other forms of insurance. It is made 
the duty of the examiner to place a professional estimate upon the 
social and economic level of the family and upon the environment. 
With infants he inquires as to the details of the pregnancy and 
labor and also as to the past medical history and particularly as to 
the first few days or weeks of life for it may be assumed that un- 
toward events of this early period may cast a shadow, at least as 
far as the fifth year. 
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The examination proper is almost entirely a medical inspection. 
The child is completely undressed if under age 5 and the procedure 
starts with appraisals as to the general care bestowed upon the 
applicant, the color, nutrition, vigor and tissue tone. The height 
and weight are determined. Very young children are measured 
more easily when placed in the prone position. Special attention 
is given to a search for such developmental malformations as are 
to be found by inspection and palpation, also for evidences of 
paralysis, and for hints of subnormal mentality, for instance ab- 
normal proportions of the head, undue composure or lack of interest 
or late development of such activities as sitting up, walking or 
talking. Persistent rhythmical movement is highly suggestive. The 
examination closes with auscultation of the heart and a count of 
its rate. This is all that is indicated in the average normal case. Of 
course, the discovery of impairment modifies the procedure but 
we cannot afford more elaborate pediatrical examination as a 
routine. Because of the small average policy, the money available 
for the examiner’s fee is restricted and we must be fair in exacting 
from him only such services as are absolutely necessary. Appli- 
cants over age 14 are subject to the adult form of examination. 

When the application and the various reports indicated, reach 
Home Office, family physician blanks are dispatched routinely to 
cover any attendances within the last three years, although issue 
may not be held for their return. 

We use the services of the inspection companies according to 
the formula we apply to all business which means that on account 
of the small amounts involved, we inspect with relative infrequency 
unless some question arises as to applicant or family upon which 
an inspection might throw light. 

Among children over five years of age, the general mortality is 
very low and non-medical types of application are quite suitable. 
Here inspections are used more freely. The inspection companies 
have constantly improved the blanks and have trained the inspectors 
until the modern report is quite a marvel of efficiency. At the sug- 
gestion of my department, a question as to the grade attained in 
school has recently been added. This can be made a delicate test of 
the mentality and should be important inasmuch as defective chil- 
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dren as a class have a higher mortality and also they are often the 
medium of pronounced anti-selection. 


SomE SpeEciFic IMPAIRMENTS 


BUILD—I have little of precise value to say of the significance 
of this fundamental factor for the reason that neither the normal 
build range nor, of course, the effects of deviations from that range 
have yet been determined for insured juvenile lives by mortality 
investigation. In the meantime, the nearest available approxima- 
tions to a suitable standard are the M.I.S. table down to age 10 
and the tables of Baldwin and Wood and of Woodbury’* for ages 
below 10. 

For theoretical reasons it would appear practical to assume that 
from birth to puberty, growth is a simple and uniform process 
varying only in rate among different individuals. Substantial sup- 
port for such assumption comes from the observation of Baldwin 
and Wood quoted above, that at ages 5 to 10, among both boys and 
girls, the height-weight ratio is remarkably constant irrespective 
of the age. The same authors demonstrate an order to the variations 
in rate. They found that tall children have growth acceleration 
earliest, children of medium height next and short children latest. 
For these reasons it is clear that a table suitable for these younger 
ages, must have heights rather than ages for ordinates. 

An effect of puberty is to disturb the previously smooth build 
ratios by reason of the special development of organs, systems and 
parts. These processes are apparently quite irregular as to time, 
place and rate and so far are quite unpredictable. The practical 
effect is to markedly widen the range which we must assume as 
“normal”. Our standards are therefore now little more than per- 
sonal opinions, hence vague and our underwriting in this respect 
is by the process of individualization. 

Underweight, when definite, is better known in pediatrics as 
“malnutrition” or some variant of the term. For practical purposes 
we believe that it should be considerd as indicating some perhaps 
unrecognized impairment, that the immunities to infection are 
lowered and that the incidence of anti-selection is raised. For these 
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reasons these cases should be postponed until the build ratio can 
be considered normal, or declined if the underweight persists. 
After the age of 15 we handle the impairment as we do among 
adults. 

Overweight raises the question of endocrine dysharmony. It is 
our opinion that it is seldom a particularly serious condition unless 
occurring in the late teens or unless associated with other defects, 
particularly mental. We are not much concerned even if some 
specific diagnosis such for instance as Froelich’s Syndrome, has 
been made. The endocrinology of youth is itself youthful and we 
have great faith in the capacity of puberty to straighten out many 
of the imbalances. 

Over-height if marked is, in our judgment, a different matter 
and we prefer to wait a few years in a given case to see what 
will happen. 

The most important observation I can make concerning build 
in juvenile insurance is that it is the most suitable place to com- 
mence the statistical investigation of juvenile impairment. 


FAMILY AND PERSONAL HISTORY OF TUBERCU- 
LOSIS—The effect upon mortality of a family history of tubercu- 
losis has been the subject of considerable inquiry. The mortality 
pattern is classical and the testimony of numerous studies (includ- 
ing one of our own, dated 1929) is unanimous. During the early 
entry ages the result is unsatisfactory, but the excess mortality 
decreases rapidly to become standard under or about age 30. The 
second important feature of the classical picture is the influence of 
build. The underweights suffer severely. I am not aware of a 
demonstration of it among juveniles but we must assume until dis- 
proved that a situation exists among them analogous to that among 
older lives such as was most strikingly demonstrated before this 
body in 1917 by the late Dr. Harry Toulmin from the material of 
the Penn Mutual Life Insurance Company’*. The same point is 
stressed in the Presidential address of Dr. Brandreth Symonds of 
the Mutual Life of New York in 191235. The M.A.MLI. is an- 
other source of the same conclusion. 
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However, all these experiences were derived years ago from 
still older exposures. Since then the whole picture of the disease 
both in the family and the personal history has so radically changed 
for the better that these ancient records are of little more than 
historical interest but they do suggest that if there is extra mortality 
in these modern family history classes it will be concentrated 
among the young underweights. 

An advanced view of these matters was placed before this Asso- 
ciation in 1936!® by one whose experience is of unusual scope and 
whose other qualifications for sound judgment are exceptional: 
Dr. Dublin repeatedly insisted that we might disregard the tuber- 
culous family history without losing a penny. He bid us to have no 
fear of it—to forget it. Perhaps he had in mind a group made up 
chiefly, perhaps solely of adults. We would be unwilling to follow 
him in the case of early teen age underweights. 

The newer knowledge of tuberculosis reviewed by Dr. Homan 
in 193617 is being ever more widely recognized and used. Skin- 
testing with chest X-ray of the positive reactors is accepted by 
the public in so many communities that a substantial proportion of 
juvenile applicants with tuberculous family history have already 
been tested and many of them X-rayed. Curiously enough, this 
information is not often volunteered even if the result was negative, 
but it is usually available and our routine should include an effort 
to secure it. 

Recalling that juvenile is small policy business demanding a low 
per policy expense, tests at the instance and cost of the company 
are out of the question, so also is other than routine handling. The 
query “Has skin test for tuberculosis been made? — — if so, with 
what result? — — Has an X-ray of the chest been taken? — — if 
so, with what result? - —” asked of the attending physician or 
through the examiner or agent is all that is warranted. 

The skin test depends for its accuracy upon several factors—the 
potency of the material used, the dosage, the technique of its appli- 
cation and the standards by which the readings are made. It is 
seldom that any of these details are reported to us. The only 
criteria we may have as to the quality of the work are the qualifica- 
tions, reputation and standing of the officiating physician or sponsor- 
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ing organization. We have very little if any scope for Home Office 
interpretation of the reports. We must take them as they come. 
No doubt our groups both of positives and negatives contain errors 
but the vast majority are reported correctly. Further, a false nega- 
tive does not necessarily result in a death loss, hence it is improbable 
that the group mortality suffers seriously by reason of the current 
incidence of mistakes. 

The X-ray report is more likely to be misleading than is the 
skin test. By no means all who own and operate X-ray equipment 
are accomplished roentgenologists. The incidence of poor technique 
in the production of the negative and of incompetent interpreta- 
tion is distressing. Occasionally we are successful in getting the 
film into Home Office and the advantage is worth the routine effort 
involved. As a rule, however, as with the skin test we are obliged 
to accept what pronouncements we can get from the field. At least 
we can anticipate that the larger primaries and more massive 
secondaries will be recognized and reported. 

With these points in mind we can plan a classification of the cases 
suitable for the purposes of life insurance medicine. 


(A) NO CONTINUING EXPOSURE. 
1. No DATA AVAILABLE regarding skin test or X-ray of the 
chest. For these our older methods of underwriting must 
be preserved, though it is the custom of my company to 
accept the choicest of these cases at standard rates. Such 
‘cases must be free from suspicious personal history, of 
healthy appearance and vigor, of normal or overweight 
build and from families of satisfactory economic grade. 
2. SKIN TEST NEGATIVE. These cases presumably have 
never been infected and are therefore standard no matter 
how soiled the family record. 
3. SKIN TEST POSITIVE. Presumably the case is now one 
of personal tuberculosis and the family history is incidental 
and irrelevant so far as risk appraisal is concerned. 
I. X-ray negative. Despite this finding, tuberculosis 
in some form is or has been present somewhere in the 
body. If in the lungs, the remnants are too small or too 
atypical for recognition. In 193618 Dr. Ylvisaker ex- 
pressed the opinion that these cases were standard risks. 
We agree with him so far as concerns otherwise healthy 
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older adolescents of standard or overweight build. 
However, Myers?® says that among young children of 
this group the incidence of secondaries developing in 
the teens is five times that among non-reactors. We 
believe they are all ratable to age 15 and in underweights, 
to adulthood. Our ratings are approximately those for 
the family history alone. 

II. X-ray positive for the primary type. Myers says?® 
that among young children of this group the incidence 
of secondaries developing in the teens is nine times that 
of X-ray negative reactors and hence twenty-five times 
that of non-reactors. We believe that insurance can be 
issued upon these lives only with substantial ratings and 
then only to well nourished and well cared for children 
of the better grades of society. We think that with 
underweight, selection pressure should be maintained 
not only throughout the minor years but well on into 
the twenties. 

III. X-ray positive for the secondary type. We rarely 
consider these during the minor years and then only 
with heavy ratings, in overweights, in the late teens 
and showing the very minimum of involvement. 


(B) WITH CONTINUING EXPOSURE. Judging from 
insurance applications, these cases are rare, though obviously 
they cannot be as rare as they seem to us. In general it is our 
underwriting assumption that if they are not already X-ray 
positive for primary involvement, they will become so sooner or 
later and we rate accordingly. 


HEART MURMURS—Since neither degenerative states nor 
syphilis plays a causative part in the heart murmurs of juveniles, 
murmurs must be due to endocarditis or congenital defect or they 
are to be classified in a heterogeneous group which with a good 
deal of ignorance we call “functional”’. 


Endocarditic Types. The evidences of the rheumatic state are very 
often bizarre during the juvenile years. Aside from those murmur 
cases admitting the disease by name or by description of the classi- 
cal polyarthritis, the best known form is that of the “growing pains” 
although probably not more than half of these are truly rheumatic. 
Recurring acute tonsillitis, erythema multiforme, marginata or 
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nodosum (these are apt to be confused in insurance reports), 
various forms of purpura and repeated nose bleeds are usually also 
to be considered as having been of rheumatic nature. 

Chorea, too, is often masked as to name or description. “St. Vitus 
dance’, a period of jerky movements, spasmodic torticollis, attacks 
of “spasms” and even movements labelled “tic”, “nervousness” or 
“nervous breakdown” may have been chorea. 

Those murmurs dating specifically from an acute infective disease 
such as scarlet fever, measles, pneumonia, influenza or even from 
some poorly identified but sharp and febrile attack are also to be 
regarded as endocarditic. 

All these are identifying items in the history for which the 
examiner should search by asking leading questions when he finds 
a murmur. Also they should be the subject of direct questioning 
when making inquiry of the family physician. 

We do not accept this type of murmur except in selected cases, 
at ages past fifteen, subject to exercise test and at ratings in excess 
of those for corresponding impairment among adults. This view is 
based upon the well known tendency, most marked in youth, toward 
recurrence of the endocarditis. 


Due to Congenital Cardiac Malformation. In many cases this 
diagnosis is reasonably secure as for instance when a history is 
given of an otherwise unexplained cyanosis at birth or later or 
when the highly characteristic “machinery quality” to the murmur 
may be described. Some cases have been subjected to X-ray examin- 
ation and details of an abnormal cardiac outline may be available. 
However, with the possible exception of the roentgenographically 
prominent conus pointing to pulmonary artery atresia, we are 
doubtful if we are justified in crediting further diagnostic refine- 
ments either as to type or location of the defect. 

In many other cases it is apparent that congenital causes have 
been assigned simply because no other etiology has been found and 
the murmur is too loud or too atypical in other respects to allow 
of a “functional” classification. 

It is our practice to handle these cases as though they were of 
“rheumatic” origin. This action is based upon the considerations, 
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first that in the group, instances of unrecognized rheumatic etiology 
must be frequent ; second that both types are alike in that the heart 
usually functions at a constant mechanical disadvantage by reason 
of the lesion and third that both types are alike in that the site of 
the defect is notoriously subject to future infective endocarditis. 


“Functional” Types. There is always a question as to individual 
cases classed here. One wonders if details of the history that might 
arouse suspicions of an infectious or congenital origin, have been 
forgotten or omitted for other reason. In any case, in order to 
classify as functional the murmur must be systolic, soft and pre- 
ferably inconstant. Also the pulse rate must be normal. 

Unless and until mortality study demonstrates that this impair- 
ment is as relatively innocuous in juveniles as it is in young adults, 
we will be inclined to the belief that all these cases are substandard 
at least until age 15. It is our practice not to accept them until 
age 5 when exercise test becomes practical and then to accept only 
at a rating. 


ALBUMINURIA—If intermittent on Home Office urinalyses is 
seldom significant even if somewhat more than a trace. If constant, 
we are inclined to assume that a scarlet fever or other infection has 
been overlooked. We think that amounts exceeding 50 mgms. per 
100 c.c. should be rated and amounts averaging over 150 mgms. 
should be declined. Cases definitely traceable to scarlet fever or 
other acute affection and exceeding 10 mgms. in amount are always 
ratable in our view. 


RACHITIS—We postpone during the active process and accept 
standard thereafter. I have never seen deformity sufficiently ex- 
tensive to incline me to a rating. We sometimes wonder about the 
older females among whom possible pelvic changes may mean 
difficult labor or Caesarian Section later on. 


CONVULSIONS—Within a year of the event, we postpone. 
After that we accept provided the fit or a series of them in one 
short illness is an isolated event. If more than one has occurred, 
separated by an interval of a week or so, we regard as epilepsy 
and decline at the younger ages. Later we rate. 





Juvenile Insurance 57 


BLINDNESS—We add a slight cash extra, but we must be 
reasonably satisfied as to the cause which sometimes calls for addi- 
tional rating or declination. 


MUTISM—tThis also calls for a small cash extra. We ask our 
examiner to be on the alert for evidences of feeble mindedness in 
these cases. 


PERTHE’S DISEASE—We will accept provided diagnosis is 
made by a competent orthopedic surgeon. Deformity has not called 
for special consideration in our experience. 


FEEBLE MINDEDNESS—We decline. 


Gentlemen—this paper is already much too long and for that I 
apologize. In mitigation I insist that juvenile insurance is already 
an important item in our business and has given every encourage- 
ment to the expectation of further vigorous growth. Furthermore, 
it is a training school for the future adult policyholder. It is irking 
to realize that in the insurance medicine of the juvenile state we 
are where we were 40 years ago with insurance among adults. Our 
underwriting is vague, uneven, individualized and clinical, because 
undirected by statistical analysis. Our juvenile groups are large 
and growing. There is an enormous amount of work to be done 
upon them. This is the kind of contribution that we and we alone 
can make both to medicine and to insurance. It is to be hoped that 
we can hurry along the development of this branch of insurance 
so that long before another 40 years we will be dealing equitably 
and efficiently with the oncoming generations. 
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PRESIDENT CooK—It is a pleasure to welcome as a guest speaker 
here a gentleman who has been on many underwriting programs, 
the Assistant Actuary of the Prudential Insurance Company. I 
take pleasure in calling on Mr. Pearce Shepherd. 


Mr. SHEPHERD—It strikes me that the subject of Juvenile in- 
surance is particularly appropriate for a year in which both the 
Medical Directors and the Actuarial Society are celebrating their 
fiftieth birthday, because in its broader aspects it covers the whole 
range of selection problems and shows so well that both the Medical 
Director and the Actuary are required for their solution. 

Dr. Thornton’s paper is, of course, a masterpiece. His fifteen 
years’ experience insuring juveniles qualify him as an authority 
on the subject. As one who has read his paper very carefully, 
hopeful of finding something which he had omitted or something 
with which I might differ, I can assure you that he has overlooked 
nothing and seldom leaves an opening for a real difference of 
opinion. 

I thought he might have left something for me when he said he 
had “no intention of venturing into the statistical intricacies of 
juvenile mortality”, but he then gives charts that make the nature 
of mortality at these ages as clear as a crystal. I suspect that sen- 
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tence is the bait for a trap, but I intend to avoid it by presenting 
the few statistics I have gathered with as little comment as possible. 

The author defines Juvenile insurance as insurance on lives under 
the age of twenty-one. I shall start my discussion with the older 
ages and work back, as that is the way insurance has developed. 
Companies used to insure only those age 21 and over; then they 
went down to age 15, then to age 10 and now have retreated all the 
way to age zero. 

The problems concerning lives at age 15 to 21 can be disposed of 
quickly. On legal grounds alone lives at these ages can be con- 
sidered separately from the other juveniles because the laws of 
many States, including New York effective next year, recognize 
a minor of 15 years as competent to contract for insurance on his 
life. There may already be some earning power to justify insurance, 
or at least the time is near enough at hand when there will be earn- 
ings, so that we are not departing very far from our cardinal 
principle that insurance is protection against loss of income. At 
these ages we need only guard against remote contingencies—the 
chance our applicant may turn out to be a black sheep or that he 
may take up a hazardous occupation or a hazardous avocation. 
Acceptance of such risks freely is sufficient protection against the 
very occasional case that may later develop some unfavorable 
characteristic. 

When we insure those between the ages of 4 and 15, we, of 
course, have the same possibilities mentioned just above, but they 
are even more remote. We are here more concerned with finding 
out whether the child is normal, mentally and physically. Height 
and weight within reasonable limits and normal progress in school 
are our best indices. Our experience has not yet developed to the 
point where we can set with confidence any hard and fast limits 
as to height and weight. Probably a greater percentage deviation 
from the average can be permitted at these ages than at adult ages. 
A careful agent, supplemented by an inspection report, is, as the 
author indicates, usually enough protection at these ages. As a 
matter of fact the general mortality is so low—less than 2 per 
thousand—that any possible improvement can be of little absolute 
consequence. Expense of more elaborate selection can hardly be 
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justified by mortality savings, especially when we consider that 
these policies are seldom for more than $1,000. 

A satisfactory mortality from age 4 onward, therefore, can be 
obtained by simply writing enough business so that the rare case 
that goes sour is covered by ten thousand sweet ones—a device 
that was found to work thirty years ago on female risks to the 
satisfaction of the medical director, the actuary and—the agent. 

During the first four or five years of life, and especially during 
the first two, mortality decreases rapidly. At first glance it would 
appear to a layman that careful selection could hardly be effective 
against pneumonia, other infectious diseases and digestive tract 
ailments, but I am prepared to admit that the experienced eye of 
the doctor can avoid many deaths from these causes by eliminating 
those infants who are not robust and whose environment is not the 
best. That is the only way we can explain the favorable mortality 
secured by Ordinary companies when compared to general popula- 
tion mortality. However, the Industrial companies have been quite 
successful in depending on their agents entirely; if our mortality 
were much lower, it might be embarrassing. 

The mortality experienced on risks written during the first year 
of life is, to a considerable extent, a function of age at issue. The 
more that are written in the first few days—or hours—of life, the 
higher the mortality. I believe the Ordinary companies’ low death 
rate in the first policy year on those insured at ages under 6 months 
is due not entirely to their good judgment or careful selection, but 
to the fact that their agents are less apt to write the new born babies 
than are the agents of Industrial companies. 

You know we stress the importance of service to our Industrial 
agents. They are naturally in close touch with family affairs and 
make it a point to be right on the job when a new prospect appears. 
As a matter of fact, the ink on the application is sometimes dry 
before the baby. It is not surprising, therefore, to find that In- 
dustrial mortality is somewhat higher than that of Ordinary com- 
panies over this period of life. 

Our brief experience with Ordinary insurance at these ages con- 
firms all that Dr. Thornton says about mortality on very young 
infants. Probably one-third of the claims which we have incurred 
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reflect defects which could have been detected by examination. It 
may be of interest to know that in our first few claims, we had 
2 where the cause of death was listed as “status thymico lympha- 
ticus”. I cite this because it is something that will appear on claim 
papers at these ages, although there is great doubt as to whether 
the thymus is really responsible for the death. The term is used to 
explain sudden deaths that cannot be explained as due to any other 
known cause. 

Part of a high mortality at these young ages may be due to that 
factor called “grade” or “economic status”. As an Industrial com- 
pany, we cannot restrict our agents to the higher economic levels 
of society. Our Industrial experience especially represents a good 
cross section of the population at best and may conceivably have 
more than its share of the Industrial grade of risk, but as I have 
said before, if we had a much better mortality we would be em- 
barrassed. 

I do not mean to imply that economic status is not an important 
factor to be considered by the Ordinary company. I think it is, 
but rather because of importance for good persistency than good 
mortality and, above all, because Juvenile insurance is just the 
entering wedge to adult insurance and, therefore, should be cul- 
tivated where good Ordinary prospects are expected to develop. 

In spite of all the figures which show that there is only a 
moderately better mortality rate among selected lives than among 
the population as a whole or among Industrial policyholders, it 
must be admitted that there is an appreciable variation by economic 
status. In fact, I was quite surprised by some figures bearing on 
this point based on population mortality in England and Wales for 
1930-19321. Relative rates of mortality were derived for different 
periods in the first two years of life for five different economic 
groups. During the first four weeks of life, the mortality among 
the lowest economic group was 108% of the average, while that of 
the highest group was 72% of the average. In other words, the 
lowest group was 50% worse than the best. From the age of 6 
months to 2 years, the mortality of the lowest class was about 150% 
of the average, while that of the highest class was only 30% of the 
average. In other words, the lowest class mortality was five times 
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RELATIVE MORTALITY BY SOCIAL CLASS” 








Social Class 

Age I III I 
0—4 weeks 72 90 97 106 108 
4 weeks—3 months... 43 65 93 108 131 
3to 6 months... 37 56 89 12 143 
Dito Oo anontie. 28 52 87 113 148 
Diiip Bie manna ee 28 49 87 113 151 
biog a ae eae) | 50 87 108 158 
20—65—Males __....._._............. 90 94 97 102 111 

° Married women by 

class of husband... 81 89 99 103 113 


©The Registrar-General’s Decennial Supplement 
England and Wales 1931—Part II a. 
Occupational Mortality. From p. 165 and Table E, p. 20. 


that of the best. These figures seem to indicate that grade is im- 
portant and increasingly so after the first few weeks of life. This 
tremendous spread at age 2 narrows, however, for among adult 
lives the range is only from about 80% to a little over 110%. 

Our Industrial experience yields some figures indicating a 
much better mortality on Endowment plans than on Life plans at 
the very young ages. Some of this difference may be due to grade 
—assuming parents in the higher income brackets who insure their 
children choose Endowment policies—and some to conscious anti- 
selection. 

We all fear that some day one of the infants we have insured 
will be murdered and the incentive will be the insurance money. 
The mere possibility of such an event warrants cautious under- 
writing. It may be somewhat reassuring to know that in our In- 
dustrial department we pay about fifteen homicide claims on chil- 
dren each year (ages under 15), but I do not recall that any 
resulted in criticism of insurance—perhaps because it was not one 
of the motives. These claims are naturally a small percentage of 
the total of nearly ten thousand paid at these ages. 

Insurance on juveniles has become well established in recent 
years. It does not have the same social justification that insurance 
on income producers has, but in the reasonable amounts issued is 
as readily accepted. We do, however, have to guard against in- 
suring the juveniles and not the breadwinners. Payor benefits 
offered with most Juvenile policies are a step in the right direction, 
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but underwriting rules requiring a reasonable amount of insurance 
on the father should be considered essential. The change in the 
New York law, effective January 1, 1940, recognizes this factor 
by permitting Ordinary insurance on persons ages 10 to 14 equal 
to one-half that carried by the parent or provider. 

Dr. Thornton’s paper will serve as a good textbook in the under- 
writing of juvenile risks for many years to come. We have been 
fortunate in having an improving mortality at these ages over the 
years when Juvenile insurance was in its experimental stage, and 
we all hope that Dr. Thornton is right in his prediction that this 
trend is likely to continue for some time. 

The tables which I give, based on our Industrial experience, will 
contribute a few figures which may be of general interest. 


PRUDENTIAL INDUSTRIAL EXPERIENCE 1934-1938 
Deaths per 1,000 Policies 


Age Next 

Birthday Calendar Year 

at Issue 1 2 3 4 5 
1 17.21 9.46 S77. 2.41 1.99 
2 4.00 3.59 2.48 1.87 1.93 
3 2:32 2.44 1.88 1.65 1.69 
4 1.89 1.98 1.70 1.63 1.40 
5 1.47 1.93 1.67 1.54 1.20 

PRUDENTIAL INDUSTRIAL EXPERIENCE 1937 
Deaths per 1,000 Policies 

Age Next: 

Birthday Calendar Year 

at Issue 1 2 3 4 5 

Life, Paid-up at Age 70 
1 29.56 15.00 4.18 3.01 2.53 
2 6.21 5.66 By 6! 1.98 1.84 
3 3.78 2.54 2.28 172 1.90 
4 2-511 2.07 1.74 1.06 1.70 
5 1.68 2.02 1.43 2.10 0.96 
Endowments 

1 14.25 7.81 3.18 2.18 1.92 
2 2.78 2.80 243 1.94 1.97 
3 1.69 2.53 1.65 1:27 1.32 
4 2.09 1.61 1.31 1.49 1.54 
5 LIZ 2.06 1.08 0.89 1.31 


PRESIDENT Cook—The discussion will be continued by Dr. 
Samuel J. Streight, of the Canada Life Assurance Company. 
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Dr. STREIGHT—To discuss this paper is a difficult assignment, 
nevertheless a real pleasure. While there is little that can be added 
to the very comprehensive picture which Dr. Thornton has pre- 
sented, I will endeavour to enlarge upon some of the points. 

It was in the year 1917 that the Canada Life first issued insurance 
on lives below 15 years of age, the rates being those for age 15 
and the policy providing for the return of premiums with interest 
in event of death prior to age 15 at which age medical examination 
was required. This practice was liberalized from time to time. 
In 1930 rates were quoted to age 1, requiring examination at age 
10. In 1932 we began to issue policies with graded death benefit 
prior to age 10 and with medical evidence at date of issue. 

While so far we have been satisfied with the results obtained, I 
wish to emphasize that the utmost care has been exercised in the 
selection of these lives. We have made it a point to impress upon 
our examiners the importance of presenting for our consideration 
a picture complete in every detail. We also correspond with the 
attending physician when we feel that he may be able to give us 
important information. We are prepared to have the examination 
made by the attending physician provided he is acceptable to us, 
it being our opinion that he may be depended upon to give the 
Company all important information with respect to the child. This 
is particularly so during the first three months of life in which 
case we feel that the attendant is in a position to give us much 
more exact information than it would be possible for the regular 
examiner to develop. 

We feel that information with respect to the parents and home 
surroundings is particularly important and in our form we have 
a question which reads “Is the health of the child likely to be 
affected unfavourably by conditions in the home or by the character 
of the parents or guardian?” We have a further question which 
we ask the parent to answer and which reads “Is the child in good 
health and normal in every respect?” 

It is important in the consideration of applications for insurance 
upon the lives of children, as with adults, to establish beyond any 
reasonable doubt that the life submitted is in every respect de- 
sirable. We should satisfy ourselves that the surroundings and 
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environment will be conducive to good health and that the parents 
are of good character. Where a particular child is being insured, 
we must establish that there is no adverse selection. It is quite 
logical that the oldest child in a family be selected and the others 
insured in turn. Boys perhaps might receive preference—a younger 
brother might without question be given precedence to an older 
sister. Our investigation should indicate the number of children 
in the family, the number insured and the reason why the applica- 
tion was taken on the life submitted. 


It is reasonable to ask why children should be insured rather 
than their parents and I agree with the essayist that in general the 
parent should carry as much or probably twice as much insurance 
as that being applied for on the child or children. 

If we confine the issue to the children of responsible, thrifty 
parents who, conscious of their responsibility, habitually exercise 
a benevolent supervision of their families, there should not be any 
unusual health or environmental hazard. Child mortality is closely 
related to the economic status of the parents and the younger the 
child, the greater the probability that its health will be affected by 
unfavorable conditions in the home. 

Most important physical impairments should be discoverable by 
a careful medical examination. Any questionable feature developed 
should be thoroughly investigated. A report from the attending 
physician is an essential part of such investigation. 

On applications received on infants during the first three months 
of life we will immeasurably protect our companies if we obtain 
from the attending physician a report covering the health of the 
mother during the period of pregnancy and details of the actual 
birth history and early life of the child. 

The United States Census Report for 1934 shows that of the 
mortality during the first year of life the percentage of deaths to 
the total first year deaths is 


Under 1 day 27.9 
lst week 46.7 
lst month 59.2 
lst 3 months 73.1 


lst 6 months 85.2 
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and, further, that nearly two-thirds of all deaths in the first 15 
years of life occur during the first year of life. From this report 
it is evident that the greatest risk is in accepting children during 
the first three months of life and particularly during the first week. 
The importance of exercising the utmost care in selection of these 
young lives cannot be over-emphasized. 

A large percentage of the mortality in the early weeks of life 
results from congenital malformations and birth injuries. The next 
most important causes during the first year are digestive and 
respiratory disturbances. From ages one to four the acute infec- 
tions, followed by digestive and respiratory disease, take precedence. 
From five to nine the infectious diseases are still in the lead followed 
closely by accidents, whereas at ages ten to fourteen violent and 
accidental deaths form nearly one-quarter of the total mortality, 
being followed closely by the acute infections. 

It is of interest to observe that as recently as 1901 less than nine 
out of every ten white babies survived the first year, whereas in 
1937 nine out of every ten males reached the twenty-fourth year 
and females the thirty-second year. While we may not in the next 
forty years be able to achieve a similar reduction in child mortality, 
there should be further improvement. 

The mortality among children after the first month of life has 
shown a marked improvement in recent years. This improvement 
should continue by reason of increasing knowledge with respect 
to the control of infectious diseases, the more uniform adoption 
of well recognized methods of prevention, general improvement in 
sanitary measures, greater interest in public health problems, closer 
and more intelligent supervision of feeding, increased knowledge 
of foods and food values—that is, general improvement both in 
nurture and nutrition. 

Tuberculosis, while not a leading, is an important cause of death 
in the early years of life and will, I believe, continue to be an ail- 
ment concerning which we will require to exercise the utmost 
caution. If we are to consider for insurance children who have 
been in contact with an open case of tuberculosis, it is essential to 
exhaust every possible means of investigation and to establish be- 
yond question that the risk is not already infected. The complete 
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clinical history, results of X-ray studies and tuberculin tests, and 
any other information likely to affect the life should be obtained. 
While the mortality from tuberculosis has shown and continues to 
show improvement, the fact remains that it is an important cause 
of death at all ages. Therefore, the utmost caution is necessary 
if we are to consider insurance on the lives of children who have 
been exposed even though we may be able to determine that no 
actual infection has taken place. 

The deplorable loss of life from accidents is a problem which 
calls for the earnest thought of everyone. It is reasonable to hope 
that as a result of the many safety campaigns being conducted and 
the increasing public consciousness of this terrible waste of life, 
deaths as a result of accident may be very greatly reduced. 

A review of 500 consecutive applications recently received 
shows that 31% of the applicants were under 1 year of age, 20% 
at ages 2 to 5, 24% at ages 6 to 10 and 25% at ages 10 to 15. This 
same study shows the father as owner in 73%, the mother in 10% 
and as joint owners in 14%, and other ownership 3%. 

With respect to ownership, where the applicant is under 15 
years of age contracts are ordinarily made with the parent. We 
do, however, in some cases make the contract with the child, the 
parent signing as being in agreement. Up to the present this prac- 
tice has not created any problem. From a strictly legal point of 
view it appears advisable to make some provision in the contract 
at the time of issue for transfer of the ownership of the policy 
in event of the death of the owner. We encourage the payor 
benefit, believing that it shows greater interest on the part of the 
parent. We believe, however, that on applicants over 15 years of 
age the waiver of premium feature on the life insured should not 
be allowed when the payor benefit is included. 

Juvenile insurance should become a substantial and satisfactory 
part of our business provided we exercise wise judgment in our 
consideration and selection of these risks. 


PRESIDENT Cook—This program has been arranged this year 
to provide opportunity for discussion and questions, and I hope 
very much that as the papers and discussions are listened to that 
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we will keep track of something that we want to ask about or 
contribute to the discussion. 

This is a very important subject. I think many more companies 
are going into juvenile insurance. With us it has been extremely 
profitable, our most profitable branch, and I think other companies 
following Dr. Thornton’s recommendation, in regard to selection, 
will also have favorable experiences. I would like to have some- 
one else contribute to the discussion. 


Dr. J. ALBERT AvracK—There seems to be a lack of uniformity 
among insurance companies with regard to the limit of insurance 
that they would give to juveniles, particularly with the college 
student under age 20. I should like to know what formula Dr. 
Thornton would use in that case, and what they do with regard 
to waiver of premium or accidental death. 


PRESIDENT Cook—The question is, “what are the limits for 
juvenile insurance?” 


Dr. THornton—We do not have any particular formula to 
follow. We do not have much trouble with the amounts of in- 
surance. They are uniformly small. Our average policy in our 
company after fifteen years is only $1,200. 


PRESIDENT Cook—Have you no limit at various ages? 
Dr. THorNton—We do not have a limit. Ordinarily we do 
not like to give more than $5,000 unless there are some special 


circumstances. 


PRESIDENT Cook—If it were a wealthy parent and he wanted 
to take $10,000 or $20,000? 


Dr. THORNTON—We would, with a wealthy parent, fine environ- 
ment, fine home life, take in excess of that. We have no limit. 


Dr. Joun A. Evans—What is the minimum? 
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Dr. THorNTON—A thousand dollars is our minimum. We do 
not write $500 policies. 


PRESIDENT CooK—Mr. Shepherd, do you take the $500 policy 
in the Ordinary Department? 


Mr. SHEPHERD—Not on juveniles. The $1,000 is the minimum 
there. As far as limits go, I think we have $20,000 at age 15; 
somewhere along 22 or 23 we reach our maximum limit of $300,000. 
In between we just grade them up so much a year. I don’t know 
what it works out at 17 or 18, $60,000 to $80,000, I think, and 
$100,000 at 19. That is not because you feel you could not take 
bigger amounts there, but it is embarrassing when we are asked 
to take larger amounts. We think those amounts cover the bulk 
of the applicants that we want to consider favorably, and an easy 
way to shut off taking $300,000 on a boy 17. 

Under age 15, we have so far followed the present New York 
law, which is being changed the first of the year. In other words, 
we have only gone up to $1,500 at age 14. 


PRESIDENT CookK—You probably would not adhere to that if 
the law changes. 


Mr. SHEPHERD—We may change it as far as 10 to 14 after the 
first of the year. 


Dr. CHaArLEs B. Prper—I should like to ask a question relative 
to the method of examinations in the home. 

We try to train our examiners, in the case of applicants of the 
older ages to be taken to the examiner’s office. I wonder will it 
be somewhat confusing to our agents if we insisted that the 
juveniles be examined in their home. I find a great many persons 
like to take the children to the examiner’s office to be examined. 


PRESIDENT Cook—Any other questions? 
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Dr. THomas H. Dickson—There are three points that I crave 
information about, probably more from the group than from Dr. 
Thornton’s excellent paper. In the first place, I cannot help having 
a very definite distaste for any young children in a family with 
arrested tuberculosis, especially below age 15. When we get to 
15, we have young adults rather than children. Another thing I 
should like to know is why companies issue substandard to these 
younger juveniles? I do not like to go below 15 for substandard, 
and I wonder whether very many are rating the younger children, 
as apparently Dr. Thornton is willing to do. 

The third point I am interested in is to know a little bit about 
the relative amount of insurance required on the parent. Our own 
practice is to call for a ratio of 3 to 1, with a possible exception 
in the case of fairly prosperous farmers where the farm home is 
practically equivalent to additional insurance. We do not like to 
take the child for more than one-third what the parent is carrying 
except in the case of concurrent application, especially in the case 
of the so-called family policy. 


PRESIDENT Cook—Dr. Thornton will you take up Dr. Piper’s 
question ? 


Dr. THorNTtoN—As to Dr. Piper’s question about the examina- 
tion, I personally, have a preferance for the home examination 
because I want to know the environment and the condition in that 
home. Especially is that true in the cities. We want to know the 
sanitation and how the people live. We cannot get that by bringing 
them down to the office. In county seats, or the smaller towns 
where the doctor is the family physician, it does not make much 
difference; he knows the conditions of the home. 

As to Dr. Dickson’s question, of course I can’t tell you how 
many are rated, I don’t know. As to the amount, our policy is 
one-half of the payor. 


Dr. Dickson—Another question, about insuring younger chil- 
dren in the family where there is arrested tuberculosis. 
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PRESIDENT Cook—I can say for our company we follow the 
same practice. We always rate a child that comes from a tubercu- 
lous parent or a tuberculous family, where there has been any 
possibility of exposure. We generally put ourselves on a lien basis, 
which of course, a good many of you cannot do. We put a 50 
per cent. lien. 

Mr. Shepherd, do you care to add anything to this question of 
substandard insurance on children? 


Mr. SHEPHERD—I cannot add anything except to say we do 
not rate them under age 15, except in the Hawaiian Islands where 
we impose the rating for rates between 10 and 15. We have not 
gone into the rate of substandard insurance on juveniles to any 
extent. 


PRESIDENT Cook—Are there any other questions or contribu- 
tions ? 


QUESTION—My question pertains to an inquiry by a medical 
examiner on the Part A of an examination, that is, the first part, 
who is to interrogate the child, who is to answer the interrogations, 
and who, is to sign that portion of the form? For instance, a 
parent insures a child. The child is living with the grandparent 
or the child is being boarded out somewhere. The examiner calls 
on that home, and who has the proper authority to answer those 
questions in Part A, and how shall that be designated? 


PRESIDENT Cook—I think that is a good point. We are very 
careful about insuring children in broken homes or where they 
are living in boarding homes, or anything of that kind. We generally 
exclude them entirely. If they are living with the grandparent or 
aunt, somebody who is taking good care of them, we take them 
just as freely as we do in the parent’s home. 

Has anybody had any unfavorable experience? 
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Dr. GeorcE McLean—I represent the Sun Life of America. 
I did not expect to participate in this program, but I believe our 
company was one of the first, if not the very first, to insure babies 
at birth. We do an Industrial and Ordinary business. We are a 
little different from most of you in our method of handling these 
babies, inasmuch as we train and send into the field paid home 
office inspectors. We insist upon their seeing the child, interviewing 
the parent or the guardian of that child. We depend a great deal 
on the nature of our inspection. We have had some difficulty where 
there has been a death of a twin. As long as the twins are of the 
same sex, we have no trouble; we may have trouble where they 
are of opposite sex; we have had some claims where they have 
given us the death of the opposite one. 

Our experience with the business has been very, very encourag- 
ing, so much so that we are very much embarrassed as to our 
mortality. We have found it a very excellent type of business. 

We started with doctors making the examinations of these 
children. We found that the doctors came back and declined so 
many that one of our vice-presidents said, “I do not think that 
these children should all be declined. I think I will pick up a group 
of these applicants and go out on them myself.” He did, and in 
Baltimore he took a group of these cases that were declined and 
went out, and when he came back he said, “I see no reason why 
these children should not be insured ; they are in nice homes, have 
intelligent mothers, they are properly taken care of, and I am 
going to pass all of them.’”’ We watched that group that had been 
declined by our doctors and had been passed by our vice-president. 
To our surprise, the vice-president was upheld in his opinion. 
From that time on we have been pretty well guided by the inspection 
report of our inspector who knows the home, interviews the parent, 
sees the child, and brings to us a pretty clear-cut picture of the 
thing as it actually occurs in the home. 


Dr. Harry W. Goos—How does Dr. Thornton feel about in- 
suring illegitimate children? 
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Dr. THorNton—Naturally, in the case of illegitimate children, 
I think those cases have to be studied individually. I would not 
say I would decline them. I would want to know about the home, 
environment, and circumstances. It might be well to suspend such 
an application for two years until you have a chance to see the 
motive back of it. 

Despite the great length of this paper and the time in its prepara- 
tion, it was still longer by about fifty per cent. In the subsequent 
process of trimming and compressing, certain parts had to be 
left out altogether, and other parts had to be squeezed until they 
were too thin. 

I am very much gratified at the discussion of this paper this 
morning. Those who have entered into this discussion have recog- 
nized the weaknesses in the paper and have bolstered it up in a 
most gratifying fashion, and I particularly want to extend to Dr. 
Streight and Mr. Pearce Shepherd my personal appreciation of 
the very substantial contribution to this paper. 

Just this one thought in closing: Due to the importance of the 
widespread acceptance of juvenile insurance today, I believe we 
have a right to expect and hope that the studies of the papers of 
the future upon practically all of the subjects of interest to in- 
surance medicine will extend their boundaries to include the 
youthful and possibly juvenile years and shall not be confined to 
adult life alone. 


PRESIDENT Cook—In the preparing of a symposium on cardio- 
vascular-renal disease, we felt that it would be appropriate to have 
at the beginning and as a background a discussion on pathology. 
Perhaps that might seem to some of us a little technical for life 
insurance medical directors, but I am very firmly convinced that 
medical selection cannot be reduced to a mathematical formula 
successfully or that the use of a manual based on statistical evi- 
dence can never be the last word and can never finally determine 
either our action correctly or our opinion in regard to the conditions 
with which we are dealing. 

I believe very strongly that it is medicine primarily and not 
statistics that must furnish the background, so that it does seem 
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to me that if we are going to understand this cardiovascular-renal 
problem, as we certainly must, being our major problem today 
and the cause of our heaviest mortality, that we will not go amiss 
if we clarify our conception of the condition as far as we can by 
a discussion of the pathological background. Therefore, I asked 
Dr. E. T. Bell, Professor of Pathology at the University of Michi- 
gan, who has spent most of his time and interest on cardiovascular 
conditions, to prepare a paper, which will appear in the proceed- 
ings. Unfortunately, Dr. Bell is ill and is unable to attend. How- 
ever, my disappointment in not having Dr. Bell is mitigated by the 
fact that we have been able to obtain a man here in New York 
who all of you know by reputation, and who has very kindly con- 
sented to come and discuss for us his ideas in regard to the 
pathology behind cardiovascular-renal conditions. 

It gives me great pleasure to call on Dr. George Baehr, Clinical 
Professor of Medicine at Columbia University, and also, attending 
physician at Mt. Sinai Hospital. 
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THE RELATIVE ROLE OF THE KIDNEYS 
AND OF THE BLOOD VESSELS IN THE 
HYPERTENSIVE CARDIOVASCULAR- 
RENAL DISEASES 


By Georce Barner, M. D., Clinical Professor of Medicine, 
Columbia University and Physician to the Mount 
Sinai Hospital, N. Y. 


I hope this audience understands that I am serving as a “pinch- 
hitter” and will make allowances for the fact that I have had no 
opportunity to prepare for this occasion. For a period of seventeen 
years I once directed a department of morbid anatomy at the hos- 
pital with which I am connected, before devoting my time more 
completely to clinical work. And so the viewpoints which I express 
to you today are the result of a combined pathological and clinical 
interest in cardiovascular diseases which has extended over a period 
of more than thirty years. 

Let us begin the consideration of this subject with acute Bright’s 
disease. Some pathologists, such as Dr. Bell, feel that the minute 
changes in the glomeruli seen postmortem in the kidneys of many 
people dying of a great variety of conditions are clinically signifi- 
cant and could have led to glomerulonephritis. I feel that they are 
not significant, that these minor changes are unimportant secondary 
phenomena sometimes preagonal, and that they have little or no 
relationship to acute Bright’s disease as we know it clinically. 

As you know, acute Bright’s disease usually follows an attack of 
scarlet fever, streptococcus sore throat, or some other streptococcic 
infection. But there is one fact which needs reemphasis—the acute 
attack of Bright’s disease, of acute glomerulonephritis, comes on 
suddenly out of a clear sky, in fact with explosive-like suddenness, 
usually during the second week of convalescence. 

This fact that the disease occurs most commonly in the second 
week of convalescence and not during the disease when the strep- 
tococcic infection is active, was pointed out by Escherich and 
Schick more than thirty years ago. In some recent work done at the 
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Presbyterian and Willard Parker Hospitals in New York City by 
Lyttle and his collaborators, the urine of all convalescents from 
scarlet fever and streptococcus sore throat was studied daily by the 
Addis method, and accurate counts made on large samples of the 
urine for casts, red blood cells and leucocytes, as well as determina- 
tion of the albumin content. In almost every convalescent from 
scarlet fever or streptococcus sore throat, sometime during the sec- 
ond week of convalescence there occurs suddenly on one day an 
explosive-like outpouring of red blood cells, casts, leucocytes and 
albumin. This usually disappears by the next day. This phe- 
nomenon probably represents a true sub-clinical glomerulone- 
phritis. In the vast majority of convalescents from these infections 
acute Bright’s disease does not occur. 

I shall first show a few lantern slides which illustrate the early 
stages of acute Bright’s disease and then follow with a discussion 
of the late sequelae. 


(Fig. 1.) The first figure is merely designed to refresh your 
memory of acute glomerulonephritis by showing you the earliest 
changes in the glomerulus. Glomerular swelling is most important. 
It is due to swelling as well as increase in the number of cells 
lining the glomerular capillaries and the reflections of Bowman’s 
capsule. Leucocytes are scattered among the swollen and pro- 
liferated cells. Due to this cellular swelling, the glomerular ca- 
pillary loops become bloodless. As you see, the swollen bloodless 
glomerulus completely fills Bowman’s capsule, so that little or no 
secretion can take place. 


(Fig. 2.) In a more advanced stage of the disease, the swelling 
of the cells which form the glomerular capillaries completely oblite- 
rates the lumen of the capillary loops. The glomerulus is prac- 
tically bloodless and in places you now see beginning necrosis of 
some of the proliferated and swollen cells. In this stage of acute 
Bright’s disease, the characteristic symptoms are oliguria, in- 
flammatory edema of the eyelids and body due to capillary damage, 
arterial hypertension and azotemia. 


(Fig. 3.) If the patient does not succumb, the glomerulus may 
undergo necrosis. Capillary loops then break and blood may enter 
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Bowman’s capsule and the renal tubular labyrinths. Gross hema- 
turia does not occur as a rule in the first days of the disease, but 
rather in the stage of necrosis, often in the early stage of recovery 
when blood is again entering the degenerated glomerular capillaries. 
In figure 3, you will note red blood cells filling many of the tubules 
in immediate proximity to the glomeruli. 


(Fig. 4.) Still later, in addition to necrosis of some of the loops, 
there begins a reparative process, a proliferation of the lining 
epithelium of Bowman’s capsule, both visceral and parietal. This 
heaping up of proliferated cells in crescent formation represents 
the subacute stage of glomerulonephritis. Because the disease begins 
suddenly on one day with almost explosive-like suddenness, the 
pathological changes affect all the glomeruli simultaneously and 
for this reason all of the glomeruli at the time of death are in the 
same stage of the disease. 


(Fig. 5.) The embolic glomerular lesions observed in subacute 
bacterial endocarditis contrast strikingly with the changes in diffuse 
glomerulonephritis. In the former, clumps of streptococci are 
being constantly washed off the vegetations and carried by the blood 
stream to the kidney. These minute bacterial emboli produce fresh 
necroses of loops of glomerular capillaries almost daily, leaving the 
uninvolved, unembolized part of the glomerulus intact. 


(Fig. 6.) In the next illustration (fig. 6) from another case of 
subacute streptococcus viridans endocarditis, all stages of the dis- 
ease were to be found in the same kidney section from the one which 
you have just seen in which there is a fresh necrosis of glomerular 
loops to completely healed glomerular lesions in which the dam- 
aged loop has been converted into old hyalin connective tissue. In 
the active bacterial stage of subacute bacterial endocarditis, embolic 
glomerular lesions are to be seen in all stages of development, 
from fresh ones a few hours old to lesions months old which have 
gone on to complete healing and hyalinization. 


(Fig. 7.) As you know from the work of Libman and others, a 
fair percentage of cases of subacute bacterial endocarditis become 
bacteria free. This occurs usually very early in the disease, shortly 
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after the onset of the subacute bacterial endocarditis, or not at all. 
Embolic glomerular lesions can usually be found postmortem, but 
as you would expect, they are very few in number and are all 
healed and completely hyalinized. 

However, in many cases of subacute bacterial endocarditis that 
become bacterial free, a remarkable thing happens in the kidneys. 
In about one-third of these cases we have found a diffuse glome- 
rulonephritis which apparently occurred about the time when the 
patient became bacteria free. Figure 7 is from a case of subacute 
bacterial endocarditis which died in the bacteria free stage. You 
see a chronic diffuse glomerulonephritis. The patient died in 
uremia, having recovered from the bacterial endocarditis some 
months previously. 


TABLE 1. 


DIFFUSE GLOMERULONEPHRITIS IN STREPTOCOCCUS 
BLOOD INFECTIONS. 





Cases Organism Glomerulonephritis 
53 Streptococcus Hemolyticus Bacteriaemia.___ 0 
91 Subacute Streptococcus Viridans Endocar- 
ditts: 2 
57 Subacute Bacterial Endocarditis (Bacteria 
RD ea a ad ls ee 19 (33.3%) 





Acute diffuse glomerulonephritis.... 1 
Subactte or cutonic_.._ 18 


Among 53 cases of streptococcus hemolyticus bacteriemia in 
which the kidneys were carefully examined at postmortem we 
failed to find any evidence of glomerulonephritis. In 91 cases of 
subacute streptococcus viridans endocarditis dying in the active 
bacterial stage of the disease, only one had a chronic glomerulo- 
nephritis which antedated the onset of the bacterial endocarditis, 
and one other showed an early phase of acute glomerulonephritis. 
In contrast with the rarity of glomerulonephritis in this group of 
144 patients with streptococcus hemolyticus and streptococcus viri- 
dans endocarditis who died in the active bacterial stage, 19 out of 
53 bacteria free cases died in uremia of chronic diffuse glomeru- 
lonephritis. In other words, over 33 per cent. of all the cases of 
subacute bacterial endocarditis that had become bacteria free de- 
veloped glomerulonephritis. 
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What is the significance of this observation? Just as acute glo- 
merulonephritis does not develop during the active infectious stage 
of scarlet fever or streptococcic sore throat, but most commonly 
during the second week of convalescence, glomerulonephritis does 
not develop in streptococcus endocarditis unless recovery from 
infection occurs. The constant presence of streptococci in the blood 
stream and their excretion by the kidney even over periods of many 
months does not induce glomerulonephritis. 

Our observations on streptococcus endocarditis is in accord with 
those on streptococcus sore throat and scarlet fever and justifies 
the conclusion that acute glomerulonephritis is part of a peculiar 
reaction of capillaries throughout the body, the nature of which is 
not understood except that it is related to the mechanism of recovery 
from a streptococcic infection. It is defintely related to recovery 
and has nothing to do with the presence of streptococci or their 
toxins in the blood stream or their excretion by the kidney. 


(Fig. 8.) In addition to the damage to glomerular capillaries in 
acute glomerulonephritis, there is often marked damage to the 
smaller arteries of the kidney, such as the vasa afferentia. There 
may even be complete necrosis of the vessel wall and the lumen may 
become more or less occluded by proliferated and necrotic endo- 
thelial cells. 


(Fig. 9.) Even medium-sized blood vessels, branches of the 
interlobular artery of the kidney may be involved. Note the marked 
damage to the wall of this vessel. The lumen is occluded by a 
thrombus so extensively invaded by proliferated endothelial cells 
that it resembles a granulomatous structure. 


(Fig. 10.) Here again in another kidney with glomerulone- 
phritis, the arterial damage is so intense as to produce complete 
necrosis of the wall. Careful microscopic examination of other 
organs of the body in acute glomerulonephritis will often reveal 
similar vascular lesions. The pathological reaction of the vascular 
system is not confined to the kidney in glomerulonephritis but is 
often to be found in many organs of the body, particularly the 
heart, brain, pancreas, liver, adrenal. 
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(Fig. 11.) In figure No. 11 the lesion of the vessel wall is 
older and the thrombus occluding the lumen is undergoing or- 
ganization. After seeing arterial lesions of this severity in the 
heart and other organs, the clinician can better appreciate the sig- 
nificance of the extrarenal phenomena which may occur in the 
first week of acute Bright’s disease. In the early days of the dis- 
ease, some patients will exhibit dyspnoea and cyanosis. Within 
a few days after the onset, signs of congestive heart failure may 
appear and the patient may actually die of congestive heart failure 
before the renal damage has developed to a sufficient degree to 
menace the patient’s life. Death from acute congestive heart failure 
is due to the severity of the vascular damage in the myocardium. 
Even if there are no clinical manifestations of congestive heart 
failure, transitory changes are often observed in electrocardiograms 
made upon patients with acute Bright’s disease. 


(Fig. 12.) In the electrocardiogram of December 18 you will 
observe the marked inversion of the T waves in the various leads. 
Compare this with the T waves in the electrocardiograms of Decem- 
ber 23 and January 3 when the patient was again on the way to 
recovery. 


(Fig. 13.) Transitory changes in the electrocardiogram are 
due to toxic damage to the heart muscle, interstitial edema, some- 
times cell infiltrations around vessels. In severe cases of acute 
glomerulonephritis, small arteries in the myocardium may show 
beginning necrosis of the wall. A thrombus which partly occludes 
the lumen of the vessel is seen to be invaded by proliferated endo- 
thelial cells. 


(Fig. 14.) Patients who do not die in the acute stage of Bright’s 
disease may go on to a subacute stage. During these early months 
a great deal of leakage of albumin takes place from the kidney. 
Continued loss of albumin results in hypoproteinemia, the blood 
protein often falling from 7.5 per cent. to 4.5, or even as low as 
3.0 per cent. With the drop in blood protein there comes a reciprocal 
increase in blood cholesterol. The generalized edema which then 
appears is the direct result of the albuminuria usually associated 
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with severe glomerular damage and coincident damage to the 
tubules. 

In acute Bright’s disease the damage is essentially vascular, the 
glomeruli being severely affected. However, most of the blood 
which nourishes the tubules must first pass through the glomerular 
capillaries. When the glomerular circulation becomes more or 
less impeded, the nourishment of the tubules is also interfered with. 
The tubules therefore simultaneously undergo a good deal of 
injury. Tubular epithelium regenerates promptly from direct toxic 
damage. On the other hand, recovery from glomerular damage is 
never complete. More or less interference with glomerular circu- 
lation persists and this reduces the blood supply to the tubules, 
rendering them exceedingly susceptible in the future to even slight 
forms of toxic damage. The albuminuria, which may have cleared 
up in cases which have progressed toward recovery, tends to recur 
after any recurrent slight infection such as a sore throat or other 
febrile illness. 

Recurring albuminuria is responsible for the belief among clini- 
cians that they have commonly observed recurring attacks of acute 
glomerulonephritis. Although I have been interested in the study 
of this disease for 30 years, I have seldom witnessed what I could 
be sure was a second attack of glomerulonephritis. A series of 
patients who had recovered from acute Bright’s disease following 
scarlet fever at the Babies Hospital in New York were watched for 
a long period of time to observe how their kidneys reacted to 
future streptococcus hemlyticus infections of the throat and other 
parts of the body. Although albuminuria and casts recurred or 
increased, these patients actually never developed a second attack 
of acute glomerulonephritis. 

The primary vascular injury at the onset of the disease is all 
important. The sequellae of the disease in later life are to be as- 
cribed to a chain of pathological alterations initiated by the primary 
damage to the kidney at the time of the original attack of acute 
glomerulonephritis usually in early life. 


(Fig. 15.) This microphotograph illustrates how severe may be 
the renal damage in chronic diffuse glomerulonephritis, the 
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end result of an acute glomerulonephritis of great severity. There 
is extensive fibrosis of glomeruli and of interstitial tissue. Here 
and there more or less intact glomeruli and tubular labyrinths 
are still preserved which have been able to carry on their function 
to the last, but many have undergone progressive atrophy and 
have disappeared. The reason for the progressive disappearance of 
renal parenchyma in later years of life is not due to a repetition of 
the primary disease nor is glomerulonephritis progressive. Follow- 
ing the vascular damage to the kidney produced by acute diffuse 
glomerulonephritis, there occurs through the subsequent years 
increasing changes in the arteries of the kidney. These changes 
represent a progressive arteriosclerosis. It is the type of arterio- 
sclerosis which may occur in any organ of the body which has 
once been the ‘site of a severe inflammatory process and has then 
gone on to scarring and healing. In a kidney which has once been 
severely and diffusely damaged by glomerulonephritis, increasing 
arteriosclerotic changes throughout the organ gradually lead in 
later years to sclerosis and narrowing and even occlusion of many 
of the small branches of the interlobular arteries. As the lumen 
of many arterioles become narrowed and occluded, increasing ar- 
terial hypertension develops. Gradually as more and more small 
vessels in all parts of the kidney become obliterated many more 
small areas of secreting renal parenchyma become atrophied and 
functionless. Until the last, islands of functioning kidney paren- 
chyma still persist between sclerosed atrophic renal tissue. In the 
course of the years the kidney becomes progressively converted 
into a sclerosed organ studded with islands of hyperfunctioning 
renal tissue which continue to secrete a large volume of urine of 
low specific gravity, poor in urea and other nitrogen constituents. 

This process is not so very different from that which takes place 
in the previously normal kidney of a person who develops primary 
essential hypertension. In such a person, the sclerosis of the small 
arterioles in the kidney ultimately leads to closure and to ischemic 
atrophy of glomeruli and tubules in scattered areas throughout 
the organ. The atrophic areas increase year by year in number and 
in size so that the kidney is gradually converted into a mixture 
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of areas of completely sclerotic functionless tissue and islands of 
still secreting renal parenchyma. 


(Fig. 16.) This microscopic preparation is from a patient with 
chronic diffuse glomerulonephritis who died in dry uremia. He 
had passed through an edematous stage many years before, which 
had almost been forgotten. After a long symptomless latent period 
he developed contracted kidneys and died in uraemia. The section 
shows an interlobular artery. Marked endarteritic changes have 
practically occluded the lumen. Such changes in vessels had been 
increasing progressively through the years until the diminishing 
amount of secreting renal parenchyma which remained was finally 
insufficient to maintain adequate excretion. 


(Fig. 17.) A low power photograph of such a kidney reveals 
islands of secreting parenchyma alternating with islands of com- 
plete sclerosis. The effort of the secreting islands of parenchyma 
to maintain renal function results in overcompensation so that in 
the early stages of renal insufficiency there results a characteristic 
fixation of specific gravity, polyuria, inability to concentrate during 
the night. The latter may perhaps be regarded as an effort to 
carry on maximum renal function day and night so as to com- 
pensate for the inadequacy of excretion during the day. 


(Fig. 18.) Another example of chronic diffuse glomerulone- 
phritis in its late stage. You will note that the marked vascular 
changes affect even medium-sized arteries and completely occlude 
many of them. 


(Fig. 19.) In the pancreas, as in other organs of the body, the 
same arteriolar sclerosis occurs. However, the progressive reduc- 
tion in blood flow is more serious in the kidney. As Goldblatt 
has shown by experimental narrowing of renal vessels, arterial 
hypertension results from an ischaemia of renal parenchyma. The 
original hypertension associated with acute nephritis is a transitory 
irritative vascular phenomenon due to acute vascular injury 
throughout the entire body. After the primary hypertension has 
disappeared, patients may exhibit a latent period of normal blood 
pressure. As they develop organic vascular changes in the kidney, 
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hypertension recurs due to reduction in blood flow through the 
organ. The terminal clinical picture of chronic glomerulonephritis 
is dry uremia and hypertension. This terminal clinical picture 
cannot be distinguished from the terminal picture of an individual 
who started out with normal kidneys, who never had Bright’s dis- 
ease, but who began in the second or third decade of life to develop 
essential hypertension. 


(Fig. 20.) Primary essential hypertension has been called by 
Volhard benign hypertension. I do not like the term, because these 
individuals die of contracted kidneys or of congestive heart failure 
or of cerebral hemorrhage just as surely as the so-called malignant 
types. In primary hypertension the vascular disease begins in the 
normal kidney. After the hypertension has lasted for a variable 
period of time, often ten or more years, and the blood pressure and 
especially the diastolic pressure has reached an unusually high 
peak, a sudden change in the clinical and in the pathological picture 
may occur. A rapidly accelerated arteriosclerotic process super- 
venes on top of the previous slowly progressive vascular changes 
of essential hypertension. 

Accelerated arteriosclerosis has been termed by Volhard and 
Fahr malignant sclerosis. It is not a primary disease but is merely 
a terminal event, a speeding up of the vascular disease with marked 
endarteritis, necrosis of arterial walls, rapid occlusion of many 
vessels in the kidneys, brain, heart muscle and other viscera. So- 
called malignant hypertension or malignant sclerosis is to be re- 
garded only as an accelerated terminal stage which may be en- 
grafted at any time upon primary hypertensive vascular disease. 

This accelerated arteriosclerotic process with necrosis of arterial 
walls and rapid closure of many small arteries and arterioles can 
also develop in the hypertensive stage of chronic diffuse glomeru- 
lonephritis, and during the late hypertensive stage of the pyelone- 
phritic contracted kidney. In fact it can occur with any diffuse dis- 
ease of the kidney which produces contraction of kidney tissue 
and arterial hypertension, including the hydronephrotic contracted 
kidney, the amyloid contracted kidney and congenital polycystic 
kidney disease. All the clinical and pathological phenomena of 
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malignant sclerosis may supervene in these hypertensive diseases, 
including the characteristic fundus changes, the circumpapillary 
edema, the peculiar flame-shaped retinal hemorrhages, the star- 
shaped deposits radiating from the macula, the extensive exudates. 
Although so-called malignant sclerosis is more characteristic of 
the terminal stage of essential hypertension it can be observed in 
any type of contracted kidney, whether the contraction be due 
to a glomerulonephritis, pyelonephritis, hydronephrosis or amy- 
loidosis. 

This illustration (fig. 20) is from a case of chronic diffuse 
glomerulonephritis which developed marked arterial hypertension, 
and finally went into the so-called malignant phase of the vascular 
process. Extensive proliferation of the intima, as well as necrosis 
and sclerosis of the walls of vessels occurred not only in the kidney 
but also in the pancreas, in fact throughout the body. 


TABLE II. 


CHRONIC DIFFUSE GLOMERULONEPHRITIS 
ANALYSIS OF ARTERIAL LESIONS 








No. of Autopsies (12 years) 5252 
No. of Cases of Glomerulonephritis 55 
Percentage, Glomerulonephritis 1.05 








Cases Per cent. 





Group I. ~ Slow, progressive arteriosclerosis............ 20 36.4 
Group II Accelerated arteriosclerosis (malignant) 25 45.4 
Group III Transitional 10 18.2 


To show you that malignant sclerosis is not rare as a terminal 
complication of chronic glomerulonephritis, I present an analysis 
of the last five thousand autopsies at the Mount Sinai Hospital, 
New York. The percentage of patients in this series who died of 
glomerulonephritis was a little over one per cent. In a little more 
than a third, slowly progressive arteriosclerotic changes occurred 
in the kidneys which was largely responsible for the contraction of 
the organ. In about forty-five per cent. this secondary arterio- 
sclerosis, accompanied by increasing hypertension finally terminated 
in accelerated vascular damage, malignant sclerosis, identical with 
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the necotizing arteritis associated so frequently with the terminal 
stage of essential hypertension. In about eighteen per cent. of the 
cases of chronic glomerulonephritis, malignant sclerosis had only 
begun to be manifest. 


(Figs. 21 and 22.) The vascular changes which distinguish ma- 
lignant sclerosis from ordinary arteriosclerosis are necrosis of 
the walls of many vessels, active proliferation of the lining intima, 
and finally complete occlusion of many vessels. Once the process 
has started, arterioles and even medium sized arteries throughout 
the kidneys become occluded day after day and the destruction of 
renal parenchyma may be so rapid that a patient who has had hyper- 
tension due to essential hypertension or to chronic Bright’s disease 
for many years may die within six weeks. With the onset of the 
accelerated vascular disease, increasing amounts of albumin and 
red blood cells appear in the urine and symptoms of renal insuffi- 
ciency rapidly make their appearance. 

In some instances, heart failure due to myocardial damage may 
supervene long before the renal damage has lead to azothemia. 
In about one-third of these patients the cerebral manifestations of 
the vascular disease may be the most conspicuous. In fact the 
clinical evidences of cerebral vascular injury may not only domi- 
nate the picture but may cause death before renal insufficiency is 
as yet far advanced. 


(Fig. 23.) This woman had recurring pyelonephritis of preg- 
nancy. Later in life, due to the severity of the previous inflammatory 
damage to the kidneys, she developed contracted kidneys and in- 
creasing arterial hypertension. Dr. Soma Weiss and Dr. John 
Peters, have recently reemphasized the significance of pyelone- 
phritis in the subsequent development of contracted kidneys and 
arterial hypertension. I should like to point out that malignant 
sclerosis may also supervene in this type of hypertensive contracted 
kidney. The microscopic preparation reveals the characteristic 
necrosis of the walls of arterioles and occlusion of the lumen by 
proliferated endothelial cells. 


(Fig. 24.) In the previous sections, malignant sclerosis was 
demonstrated as a terminal phenomenon in the secondary hyper- 








Cardiovascular-renal Diseases 87 


tension of chronic glomerulonephritis and of the pyelonephritic 
contracted kidney. This section is from a patient with primary 
hypertension in whom arteriolar sclerosis of many years dura- 
tion was finally succeeded by malignant sclerosis. You will observe 
that the vas afferens of the glomerulus is undergoing necrosis and 
occlusion and that the blood supply to the glomerulus has been 
recently cut off. Another arteriole in the vicinity shows similar 
changes of accelerated (malignant) sclerosis. 

From a review of the microphotographs which I have demon- 
strated to you it should be apparent that the accelerated malignant 
phase of arteriolar sclerosis is not a disease in itself, but merely 
a terminal complication of intense hypertension, either primary or 
secondary to any renal disease which produces contraction of renal 
parenchyma. 


(Fig. 25.) Some years ago we injected this normal kidney with 
a barium gelatine mixture at body temperature and under certain 
constant pressure, and then cleared the kidney with xylol. This 
X-ray picture of the injected preparation shows the vascular supply 
of a normal kidney. Note the richness of the vascularity, the 
innumerable fine arterioles that come off the interlobular arteries 
in fine fringe-like fashion in the cortex. You can readily appre- 
ciate how vascular an organ is the normal kidney and can realize 
that any disease which suddenly on one day injures the finer 
vascular apparatus throughout the body, will exert its most severe 
effect upon the kidney because of its remarkably developed and 
highly important vascular apparatus. 


(Fig. 26.) In a person who has had essential hypertension for 
many years, progressive changes occur in the arterioles throughout 
the body and especially in the kidneys. Many small vessels be- 
come occluded day after day and month after month until the 
patient finally dies of renal insufficiency. This X-ray of an injected 
kidney from a case of primary hypertension shows a picture which 
is quite different than the normal organ. You note how barren are 
the branches of the vascular tree, almost bereft of most of their 
small twigs. You can readily visualize how large a percentage of 
the small arterioles in such a kidney have been occluded. Ischemic 
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sclerosis of the parenchyma develops here and there through the 
organ month after month until finally insufficient secreting paren- 
chyma remains to maintain life. Hypertension increases steadily 
as the ischemic sclerosis of the organ progresses. 


(Fig. 27.) This X-ray picture of an injected kidney is from a 
patient with secondary hypertension due to chronic diffuse glome- 
rulonephritis. You cannot distinguish between this preparation and 
the previous one from a case of essential hypertension. Its vas- 
cular apparatus during the succeeding years has undergone exactly 
the same type of progressive sclerosis and occlusion of small vessels 
with ischemic atrophy of numerous islands of renal parenchyma. 
It is, therefore, not surprising that the person who starts out with 
essential hypertension and a normal kidney and the one whose 
illness began as an acute glomerulonephritis may both end their 
lives with the identical clinical picture. In the last months of their 
disease they are often clinically indistinguishable, for in both the 
renal insufficiency (dry uremia) is due to progressive hypertensive 
vascular disease with its invariable sequel, gradual ischemic de- 
struction of kidney tissue. At this late stage, the differential diag- 
nosis can only be made if the early history is available. Ignorance 
of the early history of acute Bright’s disease is probably responsi- 
ble for the faulty belief, especially among some life insurance 
physicians that primary hypertension is vastly more common as a 
cause of death than is chronic Bright’s disease. 

I welcome this opportunity to talk to men in the life insurance 
field because I think that many are confused by the identity of the 
terminal pictures of these two distinctly different types of cardio- 
vascular-renal disease. I do not like the term “cardio-renal disease” 
because it is only a description of a terminal clinical picture. In 
every case an attempt should be made to determine the primary 
disease which gave rise to the terminal clinical picture. Problems 
concerned with the prevention of glomerulonephritis are quite 
different than those of essential hypertension. The unknown me- 
chanism responsible for acute glomerulonephritis is associated with 
a communicable disease, usually scarlet fever or some other strep- 
tococcus infection. Essential hypertension is largely due to con- 








Cardiovascular-renal Diseases 89 


stitutional factors. In some instances, there would seem to be a 
congenital inadequacy of the vascular apparatus. 


(Fig. 28.) The last X-ray of an injected kidney is from a case 
of malignant sclerosis. After a period of so-called essential hyper- 
tension, many small vessels in the retina, in the brain, in the heart 
muscle, in the kidneys began to undergo rapid occlusion. You will 
note how completely the kidney has lost most of its small vessels. 


I hope I have not talked too long. The reason for accepting your 
invitation with alacrity was the hope that I might persuade you 
to cease concentrating too much attention upon the terminal clin- 
ical picture. We must think in terms of the life history of the two 
diseases, glomerulonephritis and primary hypertension, and realize 
that both may end with the identical picture. By so doing you 
can help throw new light upon the problems of mortality and 
prevention. 

Last year I had the privilege of serving as one of the American 
delegates on the International Commission responsible for the de- 
cennial revision of the international list of the causes of death. The 
meetings of the Commission which were held in Paris were at- 
tended by representatives from most of the important nations of 
the world, even those now at war. In the new revised interna- 
tional list of the causes of death, we have tried to provide you 
with categories and subgroups which may enable you to distinguish 
and to record the different primary diseases of the kidneys or the 
vascular system which lead to hypertension and often end with 
cardiac, vascular or renal insufficiency. We should like you to 
abandon the generic lumping together of these totally different 
diseases and cease using the meaningless term “cardiorenal dis- 
ease”. We must make an effort to pull out of this scrap basket, 
those diseases of childhood which are primarily inflammatory, those 
of young adult life which are primarily vascular and those of old 
age which are largely due to the unavoidable wear and tear of life. 


PRESIDENT CooK—I don’t know how much we can impose upon 
Dr. Baehr’s kindness, but I am wondering whether anyone has 
any questions to ask Dr. Baehr. 
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Dr. Cecit C. BrrcHarp—I should like to ask for some informa- 
tion on the incidence of glomerulonephritis over recent years. So 
far as the Sun Life Assurance Company is concerned, there has 
been a very great drop in the incidence of albuminuria and casts 
in people who come along and apply for life insurance. I do not 
know whether that is substantiated in other life insurance offices 
or not, but in substantiation of that, I suggested to a colleague of 
mine, who is associated with me in a cardio-renal clinic, that he 
investigate the cases in the admissions to the Montreal General 
Hospital with respect to glomerulonephritis. He is a very well- 
trained young chap. We went through them all from 1920. There 
was no use going prior to that, because during the war years our 
records were very badly kept, so he took five-year periods, from 
1920 up until the present time, and in these three five-year periods, 
there was a definite and consistent drop in the incidence of glomeru- 
lonephritis until in recent years the incidence is about one-third 
of what it was in the first five-year period. Now, the group was 
sufficiently large so that it gave what appeared to be accurate 
statistical results. 


PRESIDENT Cook—Dr. Birchard’s question was somewhat in 
line with a question I also had in mind. This morning we listened 
to Dr. Crile on hypertension, and the emphasis was upon the sympa- 
thetic nervous system, possibly with some suprarenal connection. 
This afternoon, in listening to Dr. Baehr, the emphasis, as I 
gathered, is upon nephritis. In our work, Dr. Baehr, we see a 
man of fifty years of age in whom we can obtain no history of 
nephritis, no evidence from the urinary disturbance, but that man 
has a systolic blood pressure of 160, and may have a slight hyper- 
trophy of the heart and he may die in a year or two after of what 
you criticize, and properly, I think, our collective diagnosis of 
cardiovascular disease, and yet when we get the cases as a death 
claim we have no way of tracing back to our original examination. 
There is no evidence of any renal disturbance or history of any 
renal disturbance, and the man has died of one form of cardio- 
vascular disease. 
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I do not know whether Dr. Birchard’s question was exactly the 
same as mine, but I had in mind as to what proportion of a case 
such as that, which is so expensive to use, such a problem for 
us, is renal in origin. I gathered that a very large percentage 
probably had a renal background. 


Dr. Eart V. Sweet—May I ask a question about a concrete 
case that we have under consideration at the present time? A man 
in his forties gave a history of having had acute nephritis as a 
young boy. Since that time he has been in normal health. In his 
forties he shows albumin. He has a normal blood pressure, and 
a careful clinician has reported that all his blood chemistry findings 
are normal. Should this albuminuria which comes from time to 
time be considered as a part of the picture originating with this 
acute nephritis when he was a boy? 

I should also like to ask Dr. Baehr if in these cases he referred 
to as primary essential hypertension there is usually any significant 
urinary findings. 


Dr. BAEHR—I should like to answer the questions in reverse 
order. Of course there are no primary essential hypertensions 
with urinary changes; there may not be for most of the duration 
of the disease, and most of the period of the disease, and urinary 
changes may only occur when there is a sudden speeding up in 
the vascular injury and with the development of this so-called 
terminal accelerated stage, so-called malignant sclerosis, then sud- 
denly there is a change in albumin, in red blood cells, casts, that 
appear in the urine coincident with the evidence of vascular injury 
in various organs of the body—brain, heart, kidney, etc. But for 
many years preceding that there may have been no albumin, and 
practically no casts in any form. 


PRESIDENT Cook—Is there any characteristic pathological back- 
ground to that case? 


Dr. BAEHR—That case may have during all these years slowly 
closing vessels here and there throughout the kidney, small ar- 








92 Fiftieth Annual Meeting 


terioles, ischemic sclerosis, but not sufficient sudden damage to 
permit the leakage of little or much albumin. From time to time, 
particularly after exercise, some albumin may be present, but it 
need not be consistently present, and in the examinations which 
you make, may not be discovered at all. That does not mean that 
patient may not suddenly some day develop a rapidly accelerated 
form of the disease and die within a matter of a very few months 
after he develops it. 

Now to answer the other question about a person who has had 
an acute glomerulonephritis and has gone on to practically complete 
recovery so that there are no more clinical manifestations of the 
disease and no functional disturbance of any organ, including the 
kidney, and only from time to time a trace of albumin in the urine. 
Because that trace of albumin, as I said, is more apt to occur in 
people who have had some glomerulonephritis, no matter how slight 
or how complete the recovery, because recovery is, in most in- 
stances, not one hundred per cent. complete, and there is in the 
kidney some slight disturbance in circulation to the tubular labry- 
inths, and as a result, slight injuries. Slight infections, either per- 
sistent, chronic infections or acute sore throats or sinusitis can 
produce albuminuria, and often fairly marked albuminuria, much 
more easily than in a person who never had acute Bright’s disease. 

That does not mean that that person is going to end his life 
because of that primary Bright’s disease, and there are many cases 
of Bright’s disease that go on, as far as we can tell, to complete 
clinical recovery, and die of some other factor, but their life ex- 
pectancy, I should imagine, talking to you as experts, depends on 
the fact they have had such an injury, even though slight and 
makes them more susceptible in later life than the normal average 
person for the development of vascular diseases. 

In answer to the question about the incidence of acute Bright’s 
disease, I want to say when I first began the study of Bright’s 
disease about twenty-five or twenty-eight years ago, I think the 
records of our hospital showed that chronic diffuse nephritis and 
hypertension, uremia were just as common, or almost as common 
as the patients who died of primary vascular disease of the kidney 
following a period of arterial hypertension and in the course of 
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these years the percentage has changed, we have not had it in 
hospital practice just as you have not had it in your type of practice. 
Our hospital observations, of course, are with much smaller 
groups than you deal with, but we notice this: That one year we 
may have very few cases of acute Bright’s disease admitted to the 
hospital, and that may occur for a series of years, and suddenly 
for another year or two there may be a sudden influx of cases, 
a great increase. It runs with remarkable peaks. Nobody knows 
the cause of that, but we suspect that it has something to do with 
the prevalence of streptococcus hemolyticus infections of the nose 
and throat. It may have a great deal to do with that. No studies 
really have been made annually. We do not try to determine the 
prevalence of streptococcus hemolyticus in the nose and throat 
of the population, and from season to season and year by year. 
In enormous numbers of people, large enough numbers to draw any 
conclusions, and I rather suspect, knowing as we do that acute 
glomerulonephritis occurs during the stage of recovery, usually, 
from a streptococcic infection, it has something to do with the inci- 
dence of streptococci infection. So, we know now that scarlet 
fever for many years has been not only on the decline but ex- 
ceedingly mild, so mild that today we practically never use clinically 
the scarlet fever serum, effective though it is therapeutically. 


PRESIDENT Cook—Dr. Willis and Dr. Gudger have kindly pre- 
pared a paper for us analyzing the coronary deaths of the Mutual 
Life Insurance Company within a series of years. I am going to 
ask Dr. Willis if he will not come up and give us a sufficient back- 
ground of the subject and a summary so that we may more in- 
telligently proceed with the discussion. 
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CORONARY DISEASE 


AN ANALYSIS OF 600 CASES DYING WITHIN FIVE YEARS 
OF ISSUE 
By Ricuarp L. Wittis, M. D., Medical Director, anp James R. 
Guncer, M. D., Home Office Examiner, Mutual Life 
Insurance Company of New York, 
New York, N.Y. 


The mortality from all forms of heart disease has gradually 
increased over the past four decades. Heart disease now ranks 
first in the causes of death. The rate in this country for 1938 was 
272.3 per 100,000 population. There has been a similar increase 
in the death rate from this cause among policyholders of life insur- 
ance companies. 

The incidence of coronary disease as a reported cause of death 
in this country increased 75 per cent. from 1932 to 1937. This 
figure appears as convincing evidence that deaths from coronary 
disease continue to increase at an alarming rate. However, this 
situation should by no means be accepted as proof that such is the 
case. Some of this apparent increase is undoubtedly due to the fact 
that the diagnosis of coronary disease has become a so-called 
“fashion” in medicine, and physicians everywhere are striving with 
improved facilities to detect it in every instance. In a recently com- 
pleted analysis of deaths from acute coronary occlusion, Hedley? 
states that improved diagnostic acumen is the principal reason for 
the 125 per cent. increase from 1933 to 1937, in the city of Phila- 
delphia. In 1936, Denny? was impressed by statistics which he 
believed to represent a definite increase in coronary disease in 
Brookline. A part of this, he concludes, is the result of improved 
diagnostic methods, but he also believes it due, in part, to the fact 
that our modern methods of living prohibit regular daily exercise 
by the average city dweller. Cohn and Lingg? and later Cohn‘ 
explained the slight increase in mortality from circulatory diseases 





We are indebted to Dr. R. M. Daley, Medical Director of the Equitable Life 
es ey of America, for the privilege of using 800 of the cases analyzed 
in this study. 
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in the general population between 1900 and 1930 as due to the 
apparent savings in mortality from infectious diseases, and to aging 
of the population. Cohn* believes this chain of circumstances to be 
progressive and to represent a desirable situation rather than one 
for concern, since it is a true conservation of life. 

In the analysis of 928 autopsies of persons who presumably died 
of coronary disease, Clawson® stated that the cause of death did 
not manifest itself anatomically in the majority of cases. Recently, 
Lisa® has observed that in 41 persons who died suddenly from heart 
disease, only 10 at autopsy could be accounted for by coronary 
occlusion. Dublin? mentioned the important contribution by Levy 
et al.® in 1934. They reported that in 2,877 consecutive autopsies, 
762, or 25.9 per cent., showed lesions of the coronary arteries, and 
this was considered to be a strikingly high figure. The pathologic 
records of these 762 cases, occurring between 1910 and 1931, were 
analyzed, and during this period, disease of the coronary arteries 
was observed to have increased considerably between the ages of 
25 and 44 years. The entire series showed a slight but steady 
increase throughout the 22 year period, but this by no means paral- 
leled the increase in clinical diagnoses of the condition. 

A statistical study of cardiovascular disease is difficult because 
of changes in the nomenclature and classification during the past 
thirty years. Terms such as acute indigestion, acute dilatation of 
the heart, acute cardiac failure, and others equally unsatisfactory, 
were used for conditions which are now recorded as coronary artery 
disease. Although the recorded rate of mortality from coronary 
disease is perhaps higher than justified by the true incidence, it 
probably represents, at this time, a figure of greater accuracy than 
ever before, for reasons already stated. 

This study consists of a brief review of the literature on recent 
trends in the mortality rate from coronary disease, and the analysis 
of data from two groups of selected insurance cases. These two 
groups, containing 1,200 cases, consist of six hundred cases said 
to have died from coronary disease and angina pectoris within five 
years of acceptance as standard life insurance risks, and, for com- 
parison, six hundred living cases of the same age, sex, year of 
issue, and amount of insurance. The entire 1,200 cases were taken 
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from the files of the Mutual Life Insurance Company of New York 
and the Equitable Life Assurance Society of America, during the 
years since 1931. The average age at issue of both groups is 
49 years. The average age at death for the 600 deceased cases is 
52.1 years. All were white residents of the United States and 
Canada. This review will deal with definite facts in the cases, as 
much as possible. Information concerning the regional and seasonal 
incidence of the disease with heredity, occupation, race, sex, age 
and body habitus is reasonably accurate. 

Coronary artery disease is said to prevail among men in this 
country, as compared to women, in a ratio of approximately 2.5 
to 1. Baker and Willius® have recently determined that males pre- 
dominate in the patients of the Mayo Clinic 7 to 1. They observed 
a striking tendency of the disease to occur later in the life of women. 
Due to the small number of females, eighteen, among the cases 
selected for analysis here, males and females were analyzed as one 
group. Special studies, such as electrocardiograms and X-rays, 
were made on only a small number of cases and the data from these 
were considered insufficient for analysis. 

Table I shows the similarity of these two groups as to height, 
weight, blood pressure, and pulse rate. In Table II, the material 


TABLE I. 


Comparison of 600 Cases Dying from Coronary Disease within Five Years 
of Issue with 600 Living Cases According to Weight, 
Blood Pressure, and Pulse Rate 














Deceased Living 
Number of Cases Above Average Weight 357 295 
Number of Cases Below Average Weight 234 290 
Number of Cases of Average Weight 9 15 
Average Departure from Average Weight +5.6 Ibs. +2.2 Ibs. 
Average Weight 167.6 lbs. 164.2 Ibs. 
Average Systolic Blood Pressure 130.1 Mm. 127.9 Mm. 
Average Diastolic Blood Pressure 82.1 Mm. 80.8 Mm. 
Average Pulse Pressure 48.0 47.1 
Average Pulse Rate 75.6 74.8 





is separated according to height. This reveals a close similarity 
between the two groups. In Table III, the two groups were divided 
according to weight. In the deceased group about 60 per cent. of 
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the total were above average weight, and about 40 per cent. were 
below average. In the living group, those above average weight 
and those below were about evenly divided ; 290 were below average 




















TABLE II. 
Comparison of 600 Deceased and 600 Living Cases According to Height 
Number of Cases Per Cent. of Total 
Height 
Deceased | Living Deceased Living 

5’ 2” and Under 21 14 3.5 2.3 
Sar too 6° 154 163 25:7 242 
5’ 7” to 5’10” 305 312 50.8 52.0 
Sad” toe. 2” 115 106 19.2 77 
Over 6’ 2” 5 5 8 8 
Total | 600 600 100.0 | 100.0 











weight and 295 above. The difference is accounted for, in part, 
by the larger number of extreme light-weights in the living group. 
It is rather surprising that excessive over-weights comprise such a 
small number of deaths. In the division by weight, there were 418 
cases of the living group and 441 cases of the deceased group 


TABLE III. 


Distribution of 600 Deceased and 600 Living Cases According to Pounds 
Departure from Average Weight 














. Departure Deceased Living 

25 Ibs. or more Under Average 23 47 
—21 to —24 Ibs. 13 27 
—16 to —20 Ibs. 22 28 
—11 to —15 lbs. 48 36 
— 6 to —10 lbs. 57 69 
— 1 to — 5 lbs. 71 83 

Average Weight 9 15 
+ : to + 5 lbs. 75 50 
+ 6 to +10 Ibs. 56 51 
+11 to +15 Ibs. 50 | 50 
+16 to +20 Ibs. 53 36 
+21 to +25 Ibs. 39 36 
+26 to +30 Ibs. 38 27 
+31 to +35 Ibs. 13 18 
+36 to +40 Ibs. 16 11 
+41 to +45 Ibs. 9 8 
+46 to +50 Ibs. 5 4 
+51 and over Ibs. 3 4 
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between 20 pounds above, and 20 pounds below average weight. 
A recent study by Goldsmith and Willius!® of 300 individuals 
who had coronary thrombosis, showed them to be 6.7 per cent. 
above average in weight. 

The probability of inherited predisposition to coronary disease 
has frequently been commented upon! !*, In a study of 300 cases 
of infarction of the heart reported by Bean?%, the incidence of 
cardiovascular-renal disease in the family history was 40 per cent. 
Goldsmith and Willius!® found a family history of cardiovascular- 
renal disease in 55 per cent. of 300 cases of coronary disease. 
In a comparison of the two groups, without considering the cause 
of death, the number of cases showing both the father and mother 
deceased, at time of issue, is greater, 379 to 330, in the group of 
coronary deaths. Causes of death among parents for the two 
groups are listed in Table IV. Of a total of 758 deaths among 


TABLE IV. 


Causes of Death of Parents Where Both Parents Were Dead 
at Time of Issue 





























Deceased Living 
Cause of Death Petes. Per Cent. 
Father | Mother | Total | of Total| Father | Mother | Total | of Total 
Cardio-Vascular-Renal 
Disease 154 | 155 | 309 | 40.8 | 121 | 113 | 234 | 35.5 
Pneumonia and 
Influenza 59 34 93 | 12.3 49 41 90 | 13.6 
Violent Deaths 21 11 32 | 4.2 18 71 2] 3s 
All Others 71 98 | 169 | 22.3 74 99 | 173 | 26.2 
Unknown 74 81 | 155 | 20.4 68 70 | 138 | 20.9 














parents of the deceased group, 309, or 40.8 per cent. was due to 
cardiovascular-renal disease. Among the living group 35.5 per cent. 
was due to this cause. In 51.8 per cent. of the 600 deaths, there 
was a family history of cardiovascular-renal disease among parents 
and siblings, as compared with 43.2 per cent. among the living. 
This difference appears to be significant. 

Race and nativity are well recognized as predisposing factors 
in certain diseases. Coronary disease occurs less frequently in the 
negro, according to Johnston?*. Later, Hedley? confirmed this and 
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observed that acute coronary disease occurs at an earlier age in 
that race. Weiss! has recently reported that in the presence of 
essential hypertension, advanced degrees of coronary sclerosis and 
myocardial infarction occur with equal frequency in members of 
the white and negro races. Denny? has reported a higher racial 
incidence of deaths from this cause among Russian born males 
“almost all of whom were probably Jews”. Hedley! concluded 
that “the mortality from acute coronary occlusion appeared to 
be somewhat higher among Jewish persons than among white 
Gentiles”. The vast majority of our subjects, over 460 in each 
group, were born in the United States and Canada. Nine and 
one-half per cent. of those living were born in Russia and Poland, 
while 11.5 per cent. of those dead were born in the same countries. 
Assuming that most of those born in these countries belonged to 
the Hebrew race, the higher incidence here would agree with the 
opinions above. This tendency was not evident, however, when 
those in the two groups bearing Hebrew names were compared, 
there being 168 deceased and 180 living. The accuracy of these 
figures may be questionable, due to the custom among some Hebrews 
of anglicizing their names. 

Table V gives the number of deaths, and average age at death, 
for each decennial age group of 600 deceased cases. This is arranged 
to show the number dying in each year of the five-year period 


TABLE V. 


Number of Deaths Each Year After Issue and Average Age at Death 
by Decennial Age Groups Among 600 Deaths 
from Coronary Disease 





DURATION 


Ages at 1 Year 2 Years 3 Years 4 Years 5 Years 
Death 








No. of | Average} No. of | Average} No. of | Average} No. of | Average} No. of | Average 
Deaths | Age | Deaths| Age | Deaths; Age | Deaths} Age | Deaths} Age 


Under 30 1 | 14.0 1 | 29.0 2 | 23.5 1 | 24.0 1 | 29.0 





30-39 15 | 35.7] 11 | 35.7 6 | 35:5. | 12; |-30:2 5 | 37.8 
40-49 34 | 43.9 | 3344.5] 27 145.7} 27/458] 49 | 44.4 
50-59 39 | 540) 44) 546] 47/549] 47/541) 64 | 54.6 
60-69 21 | 63.0 | 22 | 64.3 | 21) 62.6} 18) 65.2] 42 | 64.9 





70andOver| 3 | 70.3 1-720 1 | 70.0 2 | 71.0 3 | 73.3 
All Ages 113 | 50.3 | 112 | 51.6 | 104 | 52.5 | 107 | 51.7 | 164 | 57.5 
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following date of issue. An even distribution is noted over the 
first four years, while in the fifth year there was a larger number 
of deaths. 

The duration of illness is of particular interest, in that a great 
majority of cases probably died at some time shortly after the first 
attack. Some consider it characteristic of this disease in the younger 
ages for death to follow closely the onset of acute coronary occlu- 
sion; otherwise life may continue for several years. Table VI 
shows that the duration of illness was less than one day in 356 











TABLE VI. 
Duration of Last Illness of 600 Cases Dying from Coronary Disease 
No. of Deaths 

Sudden 162 
Less than One Day 194 
Between One Day and One Week 92 
Between One Week and One Month 76 
Between One Month and Six Months 44 
Between Six Months and One Year 20 
Over One Year 7 
Not Stated 5 

Total 600 








of the 600 cases, a strikingly high incidence of death from a probable 
single attack. No reference was made to the number of ‘attacks 
in 471 cases, but 28 were known to have had recurrent attacks. 
The short duration of illness in the large majority of these cases 
differs from the usual clinical experience. White and Bland?!® in 
directing attention to the prognosis of angina pectoris and coronary 
thrombosis, observed the average duration of life to be 4.9 years 
in a series of 500 cases. 

Most authorities agree that hypertension, diabetes mellitus, and 
obesity are the impairments most often associated with fatal 
coronary disease. From the information available, it is impossible 
to determine whether any of these conditions had developed in 
these persons subsequent to date of issue. The data in this analysis 
do not indicate that gastro-intestinal disorders, cardiac arrhythmias, 
frequent illnesses, and operations have influenced the occurrence 
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of death by coronary disease. The majority in both groups gave 
no history of any impairment. 

No significant trend could be demonstrated in blood pressure 
averages. There were 544 deceased cases, and 548 of the living, 
with systolic blood pressure between 102 and 142 mm. Only 
34 cases in the deceased group, and 26 in the living, had diastolic 
pressures above 90 m.m. The number having diastolic pressure 
below 84 m.m. included 386 cases in the deceased group and 420 
in the living. A recent analysis of 928 cases of coronary sclerosis, 
by Clawson®, from material in the Department of Pathology at 
the University of Minnesota, from 1910'to 1936, indicated that 
hypertension was the most common condition associated with coro- 
nary sclerosis. 

Variations in the regional incidence of many important non- 
infectious diseases have been recorded. Dauer!? and others?® have 
found the highest incidence of organic diseases of the heart in the 
North Atlantic states, the lowest occurring in the North Central 
and some of the Southern states. In our analysis, a slightly higher 
incidence of death from coronary disease was also recorded in the 
North Atlantic states and on the Pacific coast. No difference was 
observed in the various other regions of the country. 

Willius!® has remarked upon the increase in symptoms and 
debility, in severely cold weather, of those having the anginal syn- 
drome of coronary disease. The mortality from heart disease in 
general, and acute coronary occlusion in particular, is increased 
during the winter and lowest in midsummer®®*1, Table VII 


TABLE VII. 


Seasonal Distribution of Deaths from Coronary Disease, 
Total Cardiovascular-Renal Disease, 
and for All Causes 




















Per Cent. of Total Deaths from 
Coronary Total All 
Artery C.V.R. Causes 
January-March 27.1 27.4 27.5 
April-June 25.1 25.6 25.4 
July-September | 23.4 22:5 22.9 
October-December | 24.4 24.5 24.2 
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illustrates this with the annual distribution of deaths by months, 
from coronary artery disease, cardiovascular-renal disease, and 
from all causes combined, in the experience of The Mutual Life 
Insurance Company. 

Certain occupations are said to be predisposing agents in the 
development of coronary disease. Hedley! concluded that the 
recorded mortality from acute coronary occlusion is higher in the 
professional and executive types of occupations. The comparative 
rates per 100,000 population were: professional, 154; proprietors, 
managers and officials, 140; clerks and salesmen, 128; and among 
workers, including skilled and unskilled laborers and foremen, 107. 
The clinical and pathologic records of 762 cases were analyzed by 
Levy et al.8, and occupation did not appear to be a factor predis- 
posing to coronary disease. This was not confirmed by the inves- 
tigation of a different type made by Denny”, who found the pro- 
fessional class more susceptible. Willius*! too, found a higher 
percentage of cases among professional people and executives 
subject to great nervous and mental strain. Since men occupy 
professional and executive positions in greater numbers than 
women, this could account, in part, for the prevalence of the disease 
among men. 

Closely associated with occupations are economic factors influenc- 
ing in various ways the lives of the average population. According 
to Phipps’, a better life expectancy is to be found among laborers 
who have heart disease, but who, for reasons of economic necessity, 
must continue to work. Moriyama and Herrington’ stated that 
socio-economic factors are important, because their investigation 
showed the incidence of cardiovascular disease to vary in direct 
proportion to the degree of urbanization and prosperity. Recently, 
Gordon, Bland, and White? made a comparative study of coronary 
artery disease in private and ward patients at the Massachusetts 
General Hospital and found the incidence and degree of athero- 
sclerosis to be greater in patients from private departments in which 
the patients were assumed to represent a more fortunate economic 
class. They state that “the greatest difference occurred in the 
middle-aged patients, in whom coronary occlusion was found to be 
twice as frequent in the private group”. 
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The Registrar General’s Decennial Supplement of England and 
Wales for the year 1931%4, gives a detailed study of the mortality 
of men and married women, from coronary heart disease, according 
to social and occupational classification. The importance of this 
report is emphasized, because it is the only authentic work available 
to us, in which death rates by diseases are classified according to 
occupation and socio-economic status of a general population. This 
report shows a much higher rate among professional persons. In 
this class the standardized mortality ratio, based on average 
mortality from coronary disease in the entire population, showed 
that among males between ages 35 and 65 the ratio was 237 per 
cent. In the next lower class the ratio was 148 per cent., and in 
the lowest social class the ratio was 67 per cent. In other words, 
the death rate from this cause among professional persons was 
three and one-half times the rate among laborers. In discussing 
their work, the authors state, “the figures seem to show that general 
cardiovascular failure is more likely to occur without anginal symp- 
toms amongst those engaged in manual occupations, but whether 
this is due to the coronary arteries being maintained in a more 
healthy condition, or to the greater demands made on the heart 
by physical exertion or to nervous, dietary or other peculiarities 
associated with professional or sedentary occupations, is a matter 
for surmise”. 


In Table VIII the deceased and living groups are classified 
according to occupation. The occupations at time of issue were 


TABLE VIII. 


Comparison of 600 Deceased and 600 Living Cases 
According to Occupation 


























Deceased Living 

Classification No. of Per Cent. No. of Per Cent. 

Persons of Total Persons of Total 
Total 600 100.0 600 100.0 
Group I 84 14.0 63 10.5 
Group II 186 31.0 181 30.2 
Group III 190 31.7 191 31.8 
Group IV 95 15.8 92 15.3 
Group V 45 7 Jess 73 122 
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listed in five groups following the general outline developed by 
Dr. Alba M. Edwards”> of the United States Bureau of the Census, 
and used in the National Health Survey of 1936 to 1937 by the 
United States Public Health Service. 
1. Professional men including physicians, dentists, attor- 
neys, architects, engineers, clergymen, teachers, etc. 
2. Proprietors, managers, and officials, merchants, dealers, 
trained executives, brokers, government officials, etc. 


3. Clerks, ticket agents, telephone and telegraph operators, 
letter carriers and various commercial agents, salesmen, 
etc. 


4. Workers including foremen, skilled workers, policemen, 
firemen, non-professional engineers, waiters, servants, 
laborers except farm laborers, etc. 

5. Retired persons, invalids, persons without known occupa- 
tions, farmers and farm helpers. 

In this analysis of 600 cases there were 33 per cent. more pro- 
fessional people in the deceased group than in the living. Although 
the number of cases in each group is not large, this appears to be 
significant. The apparent susceptibility of professional people to 
this disease is evident here, in spite of the fact that some are in- 
cluded, namely teachers and clergymen, whose professional occupa- 
tions are known to have a favorable mortality from all diseases. 
The legal profession is conspicuous for its adverse influence on the 
above mortality. There were 12 attorneys living and 30 deceased, 
while among physicians there were 22 living and 24 deceased. 
These figures are perhaps too small to permit any conclusions, but 
they suggest that attorneys comprise a large portion of the group 
in which the mortality is highest. In the other four groups the 
numbers of the living and dead are about equal except in group 5 
where there is a low incidence in the death rate. These figures 
would appear to agree with the findings of others in bringing out 
the sharp contrast between mortality rates of groups 1 and 5, 
representing the extremes of the occupation and economic scale. 


Clinicians have devoted much attention to the possible influence 
of habits and methods of living on the incidence of coronary 
disease. Smoking is believed to aggravate the syndrome of angina 
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pectoris once this symptom is established. Having analyzed the 
predisposing and precipitating conditions in 300 cases of infarction 
of the heart, the statistics of Bean!* did “not indicate that alcohol 
and tobacco were regular etiological agents, or that use, abuse, 
or abstinence specifically induces or prevents those lesions 
which determine coronary thrombosis and myocardial infarction”. 
Galavardin* reported in a study of 1,449 cases of angina pectoris, 
in which males exceeded females by 4 to 1, that in 40 per cent. of 
the cases there was a history of total abstinence from smoking. 
While considering the increasing mortality from disease of the 
coronary arteries, Riesman and Harris? state that habits may be 
possible agents in the etiology of the disease but bad habits 
are encountered in such large numbers of people that some addi- 
tional factor must be influential. In 1935, White?” expressed the 
opinion that the use of tobacco was believed to be an important 
etiologic factor in young persons with coronary disease. He 
observed the interesting fact that among such cases all were found 
to live urban lives and were lacking any regular exercise. Denny? 
also noted that the disease occurs more often among persons living 
sedentary lives and indulging in excess physical activity at irregular 
intervals. 

No information was available concerning the use of tobacco or 
the habits of exercise and work in the lives of those upon whom 
this study was made. The information pertaining to alcohol, 
obtained through routine inspection reports, shows that among 
steady free users there were ten in the deceased group and three 
in the living. Among those who stated themselves to be life 
abstainers, there were 294 in the deceased group and 319 in the 
living, while inspection reports indicated that among the group of 
life abstainers there were 322 in the deceased and 235 in the living. 
The information regarding habits is, therefore, contradictory, and 
so limited that no conclusions are possible concerning this important 
phase of the study of coronary disease. 

On the whole, this survey of cases dying of coronary disease 
gives few, if any, indications which could be interpreted as possible 
impairments at the time of issue. No so-called “coronary type” is 
suggested by the findings. The deviations from the average are so 
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slight, that even a combination of these does not present a picture 
very different from that of the usual standard life insurance risk. 
One is impressed by the contradictory evidence presented by 
investigators endeavoring to explain the varied incidence of the 
disease in its morbidity and mortality. Some have mentioned that 
certain conditions are encountered more often in persons dying 
from coronary disease than in persons who escape. The conditions 
referred to, which were verified to some extent in this work, are: 
persons engaged in professional occupations; those above average 
weight; those born in Slavic countries; and those with a family 
history of cardiovascular-renal disease. At the same time, even 
though the averages show some difference in the numbers living 
and those dying, who have the above characteristics, there remains 
the great mass in whom no differentiation was evident. This sug- 
gests what others have referred to as an unknown causative factor. 
Solution of the so-called problem of coronary disease, we believe, 
lies in the field of preventive medicine and depends upon the dis- 
covery and possible elimination of the yet unknown etiologic agents. 


SUMMARY 


1. A brief survey has been made of some points in the general 
experience of the Mutual Life Insurance Company and the Equita- 
ble Life Assurance Society of America with coronary artery 
disease and angina pectoris. Six hundred cases said to have died 
from this cause within five years of date of issue were compared 
with six hundred living cases of the same age, sex, year of issue and 
amount of insurance. 

2. The average age of these insured was 49 years at time of 
issue. The average age at death of the deceased group was 52.1 years. 

3. No study of sex incidence was attempted, as only 18 females 
were included. 

4. A comparison of the two groups according to height revealed 
no significant differences. 

5. Overweight persons represented a surprisingly small number 
of the deceased group. Sixty per cent. of this group were above 
average weight and forty per cent. below, whereas the living group 
was about evenly divided. 
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6. In 51.8 per cent. of the deaths, there was a family history 
of cardiovascular-renal disease, as compared with 43.2 per cent. 
among the living. 

7. A slightly higher death rate was found among those born in 
Russia and Poland. The number with Hebrew names among the 
deceased group was less than among the living. 

8. The number dying during each of the first four years of the 
five-year period averages about 109, while in the fifth year there 
were 164 deaths. 

9. A majority of the deceased cases died within 24 hours of the 
onset of the illness. 

10. A history of previous illnesses or operations did not appear 
to affect the occurrence of death by coronary disease. 

11. The highest regional incidence was in the North Atlantic 
states and Pacific coast, with no significant differences in the other 
regions. 

12. The greatest number of deaths from coronary disease occurs 
in winter and the least in summer, which follows the trend of 
cardiovascular-renal diseases, and also that for all causes. 

13. The number in professional occupations was 33 per cent. 
higher in the deceased group than in the living group. In the other 
occupational divisions there appeared to be little difference in 
the number living and the number dead, except in the group con- 
taining farmers, retired persons, and those without occupations, 
in which the death rate was low. 

14. Unfortunately the small amount of information available 
on habits was not conclusive and it was impossible to make a proper 
study of this important feature of the subject. 

15. No single impairment, or combination of impairments, 
indicates that principles of selection were at fault in accounting 
for 600 deaths from coronary artery disease within five years from 
date of issue. 
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PRESIDENT Cook—The discussion of this paper will be opened 
by Dr. Robert A. Goodell, Assistant Medical Director of the 
Phoenix Mutual Life Insurance Company. 


Dr. GoopELL—Dr. Willis and Dr. Gudger are to be congratu- 
lated on the preparation of a very important paper. It is through 
such a careful study and analysis of a group of cases that we may 
gain more information concerning coronary disease. 

Our President has asked that I make some comments on the 
effect of tobacco smoking in relation to cardiovascular disease. 
Therefore, with the permission of the authors, I shall deal with 
only a portion of their paper. 

It has been said that in considering the effects of tobacco as 
well as alcohol, it seems difficult for the most level-headed scientist 
to think without bias’. Through the press and radio, we are told 
daily of the advantages of smoking, and tobacco smoking has be- 
come such a common habit that it is small wonder that there is a 
tendency to have a somewhat prejudiced opinion regarding the 
effects. 

In order to determine if tobacco smoking has any effect on 
mortality, a study was made, the results of which were shown at 
the scientific exhibit of this Association last year. This was a 
study of five thousand white males by decennial age groups from 
Phoenix Mutual issued business 1910 to 1912. Each case was 
medically examined at the time of issue, and either (1) had his 
policy in force or (2) had become a death claim. The sizes of the 
two groups were chosen to represent the proper proportion of 
exposures and deaths in the respective age groups. 
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From answers obtained by the examining physician, “To what 
extent do you now use tobacco?” the classifications were made: 
(1) nonsmokers, (2) light smokers, and (3) regular smokers. 

As few stated that more than ten cigarettes a day were used, it 
was necessary to define regular smokers as those who used more 
than five cigarettes, or the equivalent, per day. There were nearly 
three times as many light users as regular users by this classifi- 
cation. Cases were excluded where the use of tobacco other than 
smoking was recorded. 

The mortality among light and regular smokers was mathe- 
matically calculated*, using the mortality of nonsmokers as a basis 
of 100%. 

Smokers showed throughout the study a mortality heavier than 
normal, but whether this was due to the effects of tobacco or to 
other related causes, it is impossible to say. However, tobacco 
smokers did show an extra mortality as related to nonsmokers. 

On the whole, light smokers evidenced a mortality of 107%, 
and regular smokers a mortality of 126% of nonsmokers. 

This study was particularly interesting in comparison with a 
study by Raymond Pearl??, who indicated that the mortality of 
heavy smokers was practically double that of nonsmokers up to 
age 50; whereas, this investigation showed an excess of only about 
30% mortality for the same range of ages. 

In considering the effect of tobacco smoking on the cardiovascular 
system, we recognize that the most potent ingredient of tobacco 
smoke is the alkaloid nicotine. Other ingredients are carbon 
monoxide, ammonia, formaldehyde, methylamine, methane, pyri- 
dine, furfurol, methyl alcohol, hydrogen sulphide, and carbolic 
and prussic acids. Of these ingredients, other than nicotine, none 
are probably present in sufficient quantity to give measurable 
physiological effect beyond possible local irritation. 

As suggested by Bastedo’, we must think of tobacco smoking as 
having four possible distinct types of action: (1) a local irritating 
action, (2) a pharmacological action due in large measure to its 
nicotine, (3) an allergic action in certain susceptibles, and (4) a 
psychic action. In a discussion of the relation to cardiovascular 





*Mathematical calculations by Mr. John R. Larus. 
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disease, we shall consider principally the pharmacological action, 
due in a large measure to nicotine, which excites the sympathetic 
nervous system, resulting in peripheral vasoconstriction and cardiac 
acceleration. At the same time epinephrine is released which re- 
inforces the sympathetic stimulation. 

If we assume that the average American cigarette weighs one 
gram, contains 2.2% of nicotine, and is two-thirds smoked, Baum- 
berger estimates that it would furnish 3.7 milligrams of nicotine 
to the smoke. He also figured that up to 66% of this might be 
absorbed in the mouth, and up to 88% if inhaled. 

The experimental work of the effect of tobacco smoking or nico- 
tine in cardiovascular disease is readily divided into several groups 
of experiments: 


1. Possible production of lesions or degenerative changes 
in the heart or blood vessels 


2. Elevation of blood pressure and effect on pulse rate 
and rhythm 


3. Special sensitivity to tobacco 

4. Studies on the effect of tobacco in producing vasocon- 
striction in the extremities and lowering of skin 
temperature 

5. The relation of tobacco smoking to angina pectoris or 
coronary disease. 


During the early part of the century, numerous experiments 
were done on animals, which tended to show vascular lesions 
described chiefly as degenerative changes in the media, although 
atheromatous plaques and changes in the intima were mentioned. 
However, as was pointed out by Thienes’ and associates, this early 
work was not properly controlled. 

Tests of human blood pressure effects during and following 
smoking have not given uniform results’. Although opinion is 
divided, it is clear that there is some elevation of the blood pressure 
in many individuals after smoking. One recent investigation® 
showed that excessive rises in blood pressure occurred only in 
patients with an inherently hyperactive vascular system as measured 
by the cold pressor test. 

Recently, investigators 14 have sought to determine if there is 
not some special sensitivity to tobacco in cardiovascular disease. 
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An allergic reaction to tobacco as exhibited by positive patch tests 
was shown in a high percentage of patients with angina pectoris 
or thrombo-angiitis obliterans. Nicotine was shown not to be the 
ingredient of tobacco responsible for the positive skin reactions. 

That tobacco smoking produces vasoconstriction and slowing of 
capillary circulation of the extremities has been amply proved by 
studies of blood flow’, organ volume?, and skin temperature® 1°. 
It is accepted that there is a vasoconstriction for as much as an 
hour after smoking. 

The lesions of thrombo-angiitis obliterans are definitely known 
to be related to the use of tobacco. In over a thousand cases studied 
by Silbert?*, not a typical case in a nonsmoker was seen. Cessation 
of smoking is necessary in arresting the disease, while patients 
have shown recurrence when they resumed smoking. 

Although different investigators!! have held the view that some 
cases of angina pectoris are due to tobacco smoking, increased 
coronary flow has actually been found® in experimental animals. 
Transient electrocardiographic changes resembling T-wave changes 
found in coronary disease have been shown? in some individuals 
who exhibited anginoid attacks on smoking, but these changes 
are considered to be functional. Another study!® indicates that 
there is no statistical relationship between tobacco smoking and 
angina pectoris. 


SUMMARY AND CONCLUSIONS 


1. Tobacco smokers show an extra mortality as related to 
nonsmokers. 

2. Vasoconstriction and slowing of capillary circulation 
in the extremities is produced by smoking. There is a 
definite relationship between tobacco smoking and 
thrombo-angiitis obliterans. 

3. That extra mortality among tobacco smokers is due to 
degenerative changes in the heart or blood vessels, 
allergy, or the effect on pulse or blood pressure has not 
been experimentally shown. 

4. Animal experimentation has not supported a relation- 
ship between tobacco smoking and coronary disease. 
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5. It is suggested that the small extra mortality shown 
in tobacco smokers may be due to the effect on those 
cases which have a special susceptibility or some pre- 
existing vascular disorder. There may also be an 
adverse effect on patients with some impairment of the 
respiratory, digestive, or nervous systems as well as 
when there are pre-existing vascular lesions. 
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PRESIDENT Cook—lIn our desire to find some etiological factor 
that is manifested in cardiovascular disease we in insurance 
companies find ourselves tremendously handicapped because our 
histories are so very meager and incomplete. I imagine that we 
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will probably have to obtain that help from clinical histories rather 
than from our histories, unless we make them more explicit and 
more definite. 

I thought possibly from very complete and carefully analyzed 
clinical histories, such as are obtained by the Life Extension Insti- 
tute, that we might obtain a sidelight on this subject, and I, there- 
fore, asked Dr. Harry J. Johnson if he would come to us and give 
us a discussion of this problem of coronary disease. Dr. Johnson! 


Dr. Jonnson—Mr. Chairman, Members of the Association of 
Life Insurance Medical Directors and guests: 

Doctor Willis’s paper emphasizes to us again the seriousness of 
the problem of coronary heart disease. It is very disturbing to 
hear of the rapidly increasing mortality. It is distressing to realize 
the prevalence of the disease in men unknown to them because of 
the absence of subjective symptoms. Doctor Willis reports 600 
deaths of this disease at an average of 3.1 years after the date of 
issue of a policy, yet at the time of issue there was no suggestion 
of heart disease present. Still, we know that coronary sclerosis is 
not an acute disease but rather one that develops over a period of 
years. Coronary heart disease has earned the distinction of being 
the number one problem of preventive medicine. 

The outstanding hope of influencing favorably the mortality 
and morbidity of this disease rests with the earliest possible detec- 
tion of its presence in an individual, as well as the elimination of 
predisposing factors. 

The only means available to us at present by which we can detect 
the presence of coronary disease before symptoms are present is 
by the electrocardiogram. Even this means must often fail since 
extensive disease of the coronary arteries must necessarily precede 
myocardial damage of sufficient degree to influence the electro- 
cardiogram. We realize very well that it is not justified to attempt 
to diagnose heart disease from an electrocardiographic tracing alone. 
However, it is generally agreed that changes often do take place in 
the coronary circulation which can be detected by an electrocardio- 
gram long before there are any subjective symptoms noted by the 
individual. The extent to which disease must progress before 
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symptoms become evident varies with individuals and is by no 
means constant. An exact relationship between the objective find- 
ings of the electrocardiogram and the symptoms and progression 
of the disease has not been established. A serial study of electro- 
cardiograms in conjunction with the physical examination and an 
analysis of habits, occupation and diversions beginning at a time 
when the coronary circulation is normal both from objective elec- 
trocardiographic findings as well as subjective symptoms, and con- 
tinuing at regular intervals through the lives of these men would 
be enlightening. By such means it might be possible to correlate 
habits, exercise, work and various physical factors with the onset 
and subsequent development of coronary heart disease. We have 
begun such an investigation. 

This report is based upon the study of 2,400 electrocardiograms 
taken as part of the periodic health examination of apparently 
healthy men. These are all policyholders with more than $25,000 
of life insurance in force, who are allowed the privilege of this 
examination each year. They represent men from every state in 
the country, in large cities and rural communities. The average 
age of the entire group was 47.8 years. In this study we have 
attempted to correlate habits and the findings of physical examina- 
tion with electrocardiographic changes. Only the three conventional 
leads have been considered in the electrocardiogram. 

The group of 2,400 has been divided into three classifications : 
First, those with normal electrocardiograms; second, those with 
borderline changes; and, third, those with definite impairments. 
We have considered borderline such electrocardiographic changes 
as low or iso-electric T-1 or T-2, left or right axis deviation, in- 
verted or diphasic T-3, premature contractions and depression of 
the R-T segments of more than 1mm. We have considered as 
definite impairments such changes as P-R interval of more than 
.21 seconds, ORS interval of more than .11 seconds, inverted or 
diphasic T-1, inverted or diphasic T-2, relatively deep Q-3, auricu- 
lar fibrillation, or any combination of these. In Group I, that is 
those which are normal, we found 33.8 per cent. In Group II, the 
borderline, we found 55.8 per cent. In Group III, those with 
definite impairments, we found 10.4 per cent. 
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The various complaints of the individual at the time of examina- 
tion were carefully noted. We included among these precordial 
distress of any kind, palpitation, dyspnea of even the slightest de- 
gree and abdominal pain. We also included among those with 
complaints any person who mentioned that he was at all heart- 
conscious or had any fear of heart disease. In Group I, 93.1 per 
cent. had no complaints. In Group II, 90.3 per cent. had no com- 
plaints. In Group III, 87.2 per cent. had no complaints. It is to 
be remembered, however, that these people came for a periodic 
health examination and not because they were ill. It is interesting 
to note that only 12.8 per cent. of those who had serious impair- 
ments gave any symptoms that could be at all referable to the heart. 

We have attempted to correlate the various findings from the 
physical examination with electrocardiographic changes. The most 
significant factor noted was the prevalence of overweight in Group 
III, the abnormal group. In Group I, 24.5 per cent. were more than 
ten per cent. overweight, while in Group III, 46.4 per cent. were 
overweight. In Group I, 6.9 per cent. were underweight and in 
Group III, 1.6 per cent. were underweight. Thus, it is evident 
that overweight is found approximately twice as frequently in 
Group III as in Group I. 

Enlargement of the heart as determined by palpation and per- 
cussion was found present in only 1.0 per cent. of Group I and 
9.2 per cent. in Group III. This is very striking. 

Systolic murmurs were heard in 4.8 per cent. of Group I and 
10.4 per cent. of Group III, a very substantial increase. 

The study of blood pressure seemed particularly significant. 
In Group I there were 3.4 per cent. who had a systolic pressure 
of more than 150mm. In Group III there were 19.6 per cent. who 
had a systolic pressure of more than 150mm. In Group I there 
were 2.1 per cent. who had a diastolic pressure of more than 100mm. 
In Group III there were 14.8 per cent. who had a diastolic pressure 
of over 100mm. This indicates that hypertension was more than 
six times as prevalent in Group III as the normal group. 

In order to throw further light upon the relationship of blood 
pressure to electrocardiographic changes, we divided our group 
of normals and abnormals into those whose diastolic pressures fell 
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between 70 and 80, 80 and 90, 90 and 100 and over 100mm. A 
very significant increase was noted in those who fell in Group III 
as the diastolic pressure increased. Of those whose diastolic pres- 
sures were between 70 and 80mm., 40.0 per cent. were in Group 
I and 7.6 per cent. were in Group III; diastolic pressures 80 to 
90mm., 32.0 per cent. were in Group I and 9.8 per cent. in Group 
III; diastolic pressures of 90 to 100mm., 19.1 per cent. were in 
Group I and 11.0 per cent. in Group III; those with 100mm. or 
more, 12.3 per cent. were in Group I and 26.8 per cent. were in 
Group III. Thus, we have a steady increase from 7.6 per cent. in 
the 70 to 80mm. group to 26.8 per cent. with those having more 
than 100mm. diastolic pressure. 

Occupation has always been considered a very important factor 
in the development of coronary heart disease. Unfortunately, our 
series is somewhat selective in that each person involved had more 
than $25,000 of life insurance and consequently few were of the 
laboring group. Of our total series 69.9 per cent. were classed as 
executive. In Group I, 67.7 per cent. were executive. In Group 
III, 72.0 per cent. were executive. 

In studying habits we found that 26.0 per cent. of Group I were 
tea drinkers and 36.8 per cent. of Group III used tea; 82.5 per 
cent. of Group I were coffee drinkers and 80.8 per cent. of Group 
III were coffee drinkers; 76.0 per cent. of Group I used alcohol 
and only 71.5 per cent. of Group III drank alcoholic beverages. 

In studying recreation and exercise we find that 5.4 per cent. 
of Group I were admittedly sedentary, 55.5 per cent. did moderate 
exercising and 16.0 per cent. did strenuous exercising. In Group 
III, 4.8 per cent. were sedentary, 52.0 per cent. moderate and 8.8 
per cent. strenuous. Again there were no significant differences. 

With regard to the history of heart disease in either father or 
mother, we find 16.5 per cent. of Group I gave a positive history 
and 17.5 per cent. of Group III gave a similar history. From this 
study a history of heart disease in either father or mother had little 
effect upon the incidence of electrocardiographic findings. 

The effect of smoking upon either the development or course of 
coronary heart disease has been much discussed for many years. 
In order to throw some more light onto this problem we took from 
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our series two groups: Those who had never used tobacco and 
those who admitted to smoking continuously for more than ten 
years. There were 339 non-smokers and 473 who had smoked 
for more than ten years. In the non-smokers we found 7.4 per 
cent. in Group III. In those who had smoked for more than ten 
years we found 11.6 per cent. in Group III. Thus, we have approxi- 
mately a fifty per cent. increase in the incidence of definitely ab- 
normal electrocardiographic changes in the smoker as compared 
with the non-smoker. This is even more striking since the non- 
smokers were an older group whose average age was 48.5 years 
as compared with 47 years for the smokers, and the incidence of 
overweight was slightly higher in the non-smoking group. The 
most outstanding abnormality noted in studying these two groups 
was an increased ORS duration. We found this to be increased 
more than four times as often in the smokers as in the non-smokers. 
This comparison of smokers and non-smokers would seem to in- 
dicate that smoking does play some part in the subsequent develop- 
ment of abnormal electrocardiographic changes. 


SUMMARY 


1. 2,400 electrocardiograms were studied in conjunction with 
physical examination findings, complaints and habits. 33.8 
per cent. of these were normal, 55.8 per cent. were borderline 
and 10.4 per cent. were definitely abnormal. 

2. In the abnormal group 87.2 per cent. were entirely symptom 
free. 

3. Overweight was found to be present twice as frequently in the 
abnormal group as compared with the normal group. 

4. Enlargement of the heart was found to be nine times as fre- 
quent in the abnormal group. 

5. Systolic murmurs were found twice as frequently in the ab- 
normal group. 

6. Systolic hypertension was found six times as frequently in the 
abnormal group. 

7. Diastolic hypertension was found seven times as frequently in 
the abnormal group. 
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8. There was no significant difference between the two groups 
so far as the habits of tea drinking, coffee drinking or alcohol 
consumption were concerned. 

9. With regard to the parental history of heart disease there 
was no significant difference between the two groups. 

10. There was a fifty per cent. increase in abnormal electrocardio- 
graphic findings among the group of smokers as compared 
with the non-smokers. 


PRESIDENT Cook—That was extremely illuminating. Dr. John- 
son, we will look forward to our cocktail hour tonight with increased 
pleasure, and you will be a very welcome guest. 

Dr. Gudger, would you like to say anything further? 


Dr. GupGER—One making a study of coronary disease is faced 
with a large amount of controversial material published on the 
various phases of the subject. It is difficult to select a point of 
departure for a statistical study. The material contained in the 
records of life insurance companies often is limited in its scope. 
However, as pointed out in our paper, there are certain outstanding 
features as to the etiologic background in most studies made of the 
disease. Only through continued research may we finally arrive 
at a definite valuation of the role played by occupation, habits and 
family history, since these appear to have real significance. 

I wish to thank Drs. Goodell and Johnson for their discussion. 


PRESIDENT Cook—Already we have touched on one of our most 
troublesome subjects which needs a lot of clarification and that 
is the interpretation of the electrocardiographic tracings. I suppose 
we probably would all agree that Dr. Bonnett is an exceptional 
authority on that subject, and we are particularly indebted to him, 
because I think for the first time he has given us, as he modestly 
says, very tentative ratings for the various electrocardiographic 
variations. It is an extremely interesting subject and we have all 
been bothered with it, I know, not only from a standpoint of inter- 
pretation but particularly when we have some variation of the 
cardiogram. Are we going to attempt to rate it or decline it? Dr. 
Bonnett has very kindly come here this afternoon to tell us some- 
thing about it. 
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NOTES ON ONE METHOD OF UNDERWRIT- 
ING ELECTROCARDIOGRAMS 


By Eart C. Bonnett, M. D. 
Assistant Medical Director, Metropolitan Life Insurance Company 


Let me announce at the outset what will later become abundantly 
clear—I am in no sense a cardiologist and I know nothing about 
the interpretation of electrocardiograms. This paper is largely a 
report of the efforts of the Metropolitan Life Insurance Company, 
and the reasoning behind those efforts, to standardize, in a way 
perhaps to clarify, the underwriting of risks who present what we 
believe to be abnormalities in their electrocardiographic tracings. 


THE BACKGROUND 


You are probably familiar with the background and general situ- 
ation in 1929 and 1930 which led to the use of electrocardiograms 
and X-rays as part of the examination of risks applying for large 
amounts. Stated succinctly: Too many people recently insured for 
large amounts were dying of heart or lung disease. At first, the 
use of electrocardiograms and X-rays was confined to applicants 
for very large amounts, but gradually it was extended to those 
applying for less insurance if there seemed some indication for it 
in the history, the examination, or in evidence of attempted over- 
insurance. The medical problem was a facet of the larger problem 
outlined by Mr. Ray D. Murphy before this body in 1938*. As a 
result of more careful underwriting, the “decline” rate on “large 
amount” risks has increased and the early mortality has decreased. 
The causes for this are a more cautious selection from the financial 
end, more careful medical selection and examination, including the 
electrocardiogram and X-ray, and a further impalpable, but none 
the less real factor: Those who know they are impaired and fear 
they cannot pass this machine diagnosis do not apply for insurance, 
at least not in “jumbo” amounts. 





*“Recent Advances in Selecting Large Risks”’—1938 Meeting of the Association of 
Life Insurance Medical Directors of America. 
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From our first rather limited use in the Metropolitan we extended 
the scope of electrocardiographic and X-ray examinations until we 
were using them whenever there was definite indication and the 
amount of insurance involved justified the expense. There seems 
no doubt that before the present phase of our thinking has run its 
course we shall adopt these examinations more and more widely. 
As a matter of fact, we have so extended their use at the Metro- 
politan Home Office that almost half of the insurance examinations 
there, which for the most part are on appealed or questioned cases, 
include an electrocardiogram or X-ray or both. 

Frequently in the past, we have adopted new clinical examinations 
as a basis for medical underwriting and have immediately come 
afoul of the fact that we had none but clinical criteria for the appli- 
cation of the results of these examinations. We adopted the 
urinalysis and for years had no idea what small amounts of albumin 
or sugar might mean in life expectancy. We adopted blood pressure 
determinations and had to learn from our own experience what 
“normal” readings were, which variations from this “normal” could 
be accepted at standard or substandard rates, and which were unac- 
ceptable. We adopted the Sugar Tolerance Test and are only now 
amassing data which will help to answer the question of what 
ultimately happens to the borderline case or the renal glycosuric. 

In the Metropolitan, we had fairly definite criteria of what were 
normal, borderline or unacceptable variations in the X-ray, since 
we had had considerable experience on which to base them. We had 
no such criteria for electrocardiographic abnormalities and had 
therefore to accept those which had been developed and accumulated 
through the years by clinicians and research groups. In 1930, we 
adopted the code of Dr. Pardee* which was designed to coordinate 
and standardize reports and to facilitate the statistical handling of 
the records. In the beginning, cardiologists at the Metropolitan 
Home Office read and interpreted each tracing, reporting the ab- 
normality present according to this code list and adding further 
comments regarding its significance. These first efforts to have 
the cardiologists give an opinion on each individual case were not 





*“Clinical Aspects of Electrocardiogram” by Dr. Harold E. Pardee Edition 1930— 
Page 225. 
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satisfactory since the opinions varied considerably, and the method 
differed from our general policy of underwriting impairments 
rather than persons. Accordingly, in 1933, we adopted our first 
underwriting policy. The code of Dr. Pardee was somewhat modi- 
fied so that it not only listed the various abnormalities in tracings, 
but also subdivided them into three main groups: (1), those con- 
sidered as definitely indicative of a diseased heart were marked with 
an asterisk; (2), those considered of borderline or questionable 
significance were marked with a plus; (3), those considered as of 
no significance were left blank or unmarked. If the tracing showed 
an asterisk code, the cardiologist usually reported “myocardial 
disease” and the application was declined. If the tracing showed 
a plus code, the cardiologist reported “no definite evidence of dis- 
ease” together with his comments, and the application was usually 
accepted although other factors in the clinical examination were 
very carefully scrutinized. If the tracing showed a blank code, the 
cardiologist reported “no evident disease” and the application was 
underwritten simply according to the history and physical examina- 
tion. In each instance, two members of our Heart Committee of 
three had to agree on the presence of the abnormality. As the plan 
worked out it developed that we were again trying to pick individuals 
in our underwriting since it later became apparent that different 
tracings showing similar abnormalities were reported in any one 
of the three ways. Moreover, the cardiologists were considering 
the applicant’s family history, personal history, and physical exam- 
ination in arriving at the interpretation of the significance of the 
tracing. This led to a double hazard for the applicant, since these 
factors were again assayed by the underwriter when he finally 
acted on the application. 

Some time after the institution of this underwriting policy, we 
began to suspect that we were declining too many individuals solely 
because of the electrocardiogram. A large proportion of the 
applicants were young, first-class in every respect and quite capable 
of passing the physical examination. Before the use of the electro- 
cardiogram most of them would have obtained their insurance 
without question. We began to wonder if the clinical standards 
which we had adopted were too strict ; if, actually, certain abnormali- 
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ties in the electrocardiograms of healthy applicants who could pass 
our rigid Home Office examination including fluoroscopy of the 
heart and lungs, who were actively at work each day, should be 
treated with the same concern as when these abnormalities occurred 
in hospitalized persons or those known to have evident cardio- 
vascular disease. The two abnormalities which early came under 
our underwriting suspicions because they were so frequently re- 
ported in otherwise unimpaired risks were—15d—voltage of the T 
wave unusually small, and 12{—a deep Q wave in lead III. 

We found, moreover, that with the single exception of arrhyth- 
mias which it helped considerably to clarify, the electrocardiogram, 
at least as we were using it at the Metropolitan, was strictly preju- 
dicial to the applicant. A negative electrocardiogram did not 
nullify a suspected history of angina or differentiate it from a 
suspected peptic ulcer (we had one case in which we thought it 
had, but the applicant died of coronary disease before we could 
get the policy to him) ; and it did not permit more favorable action 
on an applicant with a high blood pressure or a heart murmur. 

It would perhaps have been wiser had we at the very beginning 
adopted the attitude that we should accept on the basis of physical 
examination, history and other laboratory examinations, all appli- 
cants whose electrocardiograms did not show abnormalities uni- 
versally accepted as indicative of diseased hearts. Borderline 
abnormalities, or those not universally accepted as definite indi- 
cation of disease, could then have been coded and a mortality 
study made at the end of ten years to determine their actual sig- 
nificance. The Metropolitan could not have lost much because of 
excess claims since the cases would still have been underwritten 
according to standards which in the past had produced a satisfactory 
mortality. This was not done, however, although we did arrange 
an annual follow-up of certain applicants for insurance who had 
an electrocardiogram. 


Tue DaTa 


We also began in 1930 to take electrocardiograms, in addition 
to the annual physical examination, on all Home Office clerical 
employees who had reached the age of 40. A tracing was made each 
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year subsequently, or oftener if physical signs or symptoms seemed 
to indicate it. We had in this group a very stable body of aging 
persons composed about equally of males and females. We had 
considerable historical data, both family and personal, on each 
individual, as well as the physical and other laboratory examina- 
tions on the annual appraisals both before and after the institution 
of the electrocardiographic study. Most important of all, we knew 
what happened to each individual of the group. Most of the mem- 
bers of this group stay in active service with the Metropolitan until 
they are pensioned, become totally disabled, or die. Those who 
retire from service can be traced through the pension plan. Such 
intimate association is the key to our follow-up, and affords us 
certain knowledge concerning their health, the cause of their dis- 
ability, or of their death. 

In 1938, we turned to this group for possible help in our under- 
writing problem, analyzing the total experience from the first elec- 
trocardiogram in 1930 through the calendar year of 1937. Some 
individuals had had only one tracing in 1930 because they reached 
retirement age (65 for males, 60 for females) the following January 
Ist. Others had only one tracing in 1936 because they had just 
attained age 40, but the majority had several tracings, and a large 
portion had a tracing each year through the whole period. All 
deaths which had occurred in the group were known through 1937, 
whether the individual was retired or not. A certain number of 
persons in the group were known to be suffering from heart disease, 
so certified by their physicians; some of them disabled perma- 
nently, others able to return to work after a shorter period of dis- 
ability, but compelled to lead rather restricted lives. These cases 
of undoubted cardiac disease, with no other known cause for dis- 
ability, were included together with the actual deaths from cardiac 
disease as “cardiac deaths”. We thought this was justifiable 
because of our intimate and accurate knowledge of the individuals, 
and to give us as adverse an experience as possible. For brevity’s 
sake the term “mortality” in the remainder of the discussion of 
this study will include cardiac deaths, cardiac illnesses and non- 
cardiac deaths. 
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From the analysis of this group, which we sincerely hope will 
be published in its entirety in the not too distant future, certain 
facts emerged. 

1. Of 1,882 persons, male and female, age 40 and over, 516 
were normal (that is, showed no asterisk or plus code) on every 
tracing. 

2. From 1930 through 1937, there were 70 cardiac deaths, 
26 cardiac illnesses and 73 non-cardiac deaths—a total “mortality” 
of 169. 


3. Of the 1,713 employees alive and able to carry on their regular 
duties (which in a majority of cases presupposes commuting by 
train or subway and an appreciable amount of stair climbing) 24% 
had some asterisk code and 4% had at least one of the codes which, 
on further study, proved to be in the “most serious” group. 

4. Taking the data at annual examinations occurring at ages 40, 
45, 50, 55, 60 and 65 and subdividing it according to the presumable 
ratings for those ages based only on physical findings, histories 
and other laboratory examination, 54.3% of these employees could 
have qualified for our Whole Life policy (Mortality to 110%) ; 
10.3% would have been excluded from Whole Life but granted 
Ordinary insurance (Mortality to 125%) ; 16.4% would have been 
limited to some form of substandard insurance (Mortality 130 
to 250%) ; and 19.0% would have been declined. 


5. Of those who could have qualified for our Whole Life policy 
57.5% had no plus or asterisk code 
29.4% had plus codes only 
6.9% had 12f only—Deep Q wave in lead I1I—or 
15d only—T wave voltage unusually small 
6.2% had other asterisk codes 


6. Of those who would have been declined for insurance because 
of physical and other iaboratory findings 
37.5% had no asterisk or plus codes 
38.1% had plus codes only 
9.9% had asterisk codes—12f only—Deep OQ wave in 
lead I1I—or 
15d only—T wave voltage un- 
usually small 
14.5% had other asterisk codes 
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7. The incidence of certain codes tended to increase with age 
(age 40-60) 
3c—Ventricular premature beats (1.7%-2.5% ) 
11b—P wave notched (12.1%-17.8%) 
14b—Marked left axis deviation of ORS group (2.7%- 
10.2%) 

8. The incidence of certain other codes tended to increase with 
the degree of impairment as found on physical examination and 
other laboratory findings (range from Whole Life to Decline) 

lla—P wave wide (2.3%-8.0%) 
12a—ORS group wide (1.4%-4.3%) 
12b—ORS group notched and/or slurred (2.6%-6.5% ) 
12c—ORS group voltage unusually large (.9%-4.6%) 
14b—Marked left axis deviation of QRS group (4.1%- 
9.6%) Higher in males 
15d—T wave voltage unusually small (3.6%-9.6% ) 
Higher in females 
15g—Diphasic in lead I 
h—Diphasic in lead II (1.4%-5.3%) 
i—Diphasic in leads I and II 

The other codes seem not to have been influenced by age or degree 

of impairment or were too few to be of statistical significance. 


9. The following codes tended to be constant on serial tracings: 
12a—Wide ORS group 
12b—QRS group notched and/or slurred 
17 —Bundle branch block 
18 —Intraventricular block 
10. The following codes were markedly intermittent on serial 
tracings : 
15d—T wave voltage unusually small 
15g—T wave diphasic in lead I 
15h—T wave diphasic in lead II 
15j—Unusual voltage or peculiarity of S-T interval 
16b—T wave inverted in lead II 
16d—Coronary T wave 
These facts seemed to bear out our earlier suspicions since our 
methods of reading and reporting electrocardiographic abnormali- 
ties were the same for these employees as for applicants for life 
insurance. Certainly it was obvious that we were finding a large 
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number of abnormalities. At least 12% of these employees, who 
could otherwise have qualified for our best policy, would have been 
declined solely because of their electrocardiographic findings. 
A large portion of obviously impaired risks had negative tracings. 
Certain rather important abnormalities appeared only intermittently 
and certain others increased with age or degree of impairment. 
It seemed apparent—although not too clearly so—that to these 
electrocardiographic abnormalities some ratable factor could be 
assigned which would, (1)—reduce our decline rate on otherwise 
unimpaired risks, (2)—permit acceptance of some of them at 
standard or substandard rates, and (3)—serve as a decisive un- 
favorable factor on impaired risks otherwise acceptable at high 
substandard rates. 

To obtain some general idea of the significance of the various 
codes, the employees were separated into three groups: (1) those 
in which one or more tracings in the 1930-36 period showed an 
asterisk code, (2) those in which one or more tracings in the 1930-36 
period showed a plus but no asterisk code and (3) those in which 
no tracings in the 1930-36 period showed a plus or asterisk code. 
Analysis of these groups indicated that Group 1 had an adverse 
mortality, much worse than Groups 2 or 3 which had practically 
identical experience; that the abnormalities characterized by the 
highest mortality were 7 (auricular fibrillation), 15g (diphasic T 
wave in lead I), 16a (T wave inverted in lead I), 16b (T wave 
inverted in lead II), and 16d (Coronary T wave). The following 
codes were not studied because the groups were too small: 

5, —paroxysmal tachycardia ; 
6, —auricular flutter ; 
8c,—complete auriculo-ventricular heart block ; 
12h,—deep Q wave in leads I or II 
and 15f,—T wave showing effect of digitalis. 

Codes 12f, deep Q wave in lead III, and 15d, T wave voltage 
unusually small, made up 40% of Group 1, and apparently had a 
significantly lower mortality than the other asterisk codes studied. 
To study these in more detail, the entire group of 1,882 employees 
was again subdivided as follows: 
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Group 1-A:Employees with any tracing in the 1930-36 
period which showed—, auricular fibrillation ; 
15g, T wave diphasic in lead I; 16a, T wave 
inverted in lead I; 16b, T wave inverted in 
lead II; and 16d, coronary T wave. 


Group 1-B:Employees with any tracing in the 1930-36 
period which showed any other asterisk code, 
but excluding 12f, deep Q wave in lead III, 
and 15d, T wave voltage unusually small. 


Group2: Employees with any tracing in the 1930-36 
period which showed only asterisk codes 12f, 
deep Q wave in lead III, or 15d, T wave 
voltage unusually small. 


Group 3: Employees with any tracing in the 1930-36 
period which showed a plus code but no asterisk 
code. 


Group4: Employees showing no plus or asterisk code 
in any tracing in the 1930-36 period. 


An analysis of these groups indicated that the mortality for 
Groups 2, 3 and 4 was practically identical ; that the mortality for 
Group 1-A was much higher than for any other group; and that 
the mortality for 1-B was somewhat higher than for 2, 3, or 4, 
especially for males age 50 and over. 

This survey shook the codes roughly into broad groups to which 
could be assigned some general underwriting significance. It was 
felt that the codes in Group 1-A were uninsurable regardless of 
the physical examination and to them were added the “not studied” 
codes—5, paroxysmal tachycardia; 6, auricular flutter; 8c, com- 
plete auriculo-ventricular heart block; 12h, deep Q wave in 
leads I or II; and 15f, T wave showing effect of digitalis, since 
there was still no clinical and, from this study, no statistical evi- 
dence that our attitude toward them should be changed. 

It was considered that the codes in Group 1-B might safely be 
underwritten with a moderate to high rating which would be added 
to the rating based on physical examination, history and other 
laboratory findings. However, after further study of the mortality 
for the individual codes in this group it was decided that codes 8b, 
partial auriculo-ventricular heart block; 8d, prolonged conduction 
due either to digitalis or disease of the bundle; 15h, T wave diphasic 
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in lead II; 17, bundle branch block; and 18, intraventricular block, 
should be considered cause for decline, and that to the remaining 
codes a rating could be assigned. 

The codes in Group 2—12f, deep Q wave in lead III, and 15d, 
T wave voltage unusually small, had caused us considerable per- 
plexity from the very beginning and although, from our preliminary 
study, they were not associated with any increase in mortality, we 
analyzed them further. We took the earliest tracing of any 
employee in which 15d or 12f appeared for the first time, with no 
other asterisk code, and then searched for serial changes in sub- 
sequent electrocardiograms. For comparison, a “norm” was made 
up of a group whose early tracing showed no plus or asterisk code. 
The two groups showed the same mortality experience as was 
noted above, but when compared for serial changes it was found 
that 22% of the 15d group showed an inverted or diphasic T wave 
in lead I or II on some other tracing as against 3% of the norm. 
The incidence of adverse findings was greater in the more 
physically impaired cases; that is, those which because of blood 
pressure, overweight, or other physical findings, would have been 
highly rated or declined. We concluded from this serial study that 
15d should be considered a danger signal at least. In the 12f group 
17% showed some other asterisk code on one or more of their 
tracings as compared with 14% of the norm. But, those who by 
physical and other laboratory examinations were least impaired had 
a considerably more favorable experience in this respect than the 
norm; while those who would have been rated or declined for 
insurance on the basis of their physical and other laboratory exam- 
inations showed more adverse serial changes than the “norm”. 
Apparently these codes, 15d and 12f, should be assigned some 
moderate rating rather than be considered as cause for rejection. 

The codes in Group 3 were then analyzed and it appeared that 
14b, marked left axis deviation of the ORS group, was the only 
one that stood out as being associated with a higher mortality than 
the other plus codes or normal tracings. We feel that more work 
should be done to determine whether the actual angle should be 
measured rather than estimated when code 14, marked or moderate 
left axis deviation of the QRS group, is reported. We had some 
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indication that such a measurement would change many of our 
“slight” to “moderate” or even “marked”, or vice versa. Measuring 
the angle should result in more standardized reports. 


THE RATINGS 


As a result of these studies, and in consultation with the Heart 
Committee of the Metropolitan, the following rating table was 
adopted June 1, 1939. Instructions for reporting the codes appear 
in italics. 


ELECTROCARDIOGRAM RATINGS 


All ratings are at least additive to both electrocardiographic and 
physical, especially cardiovascular, impairments. 


E.K.G. CODE 
2. b Sino-auricular block (Give rates).....ccesccccccsccsccccccs 10 
EC Mple BIACVCANGA (AGtUEC FUEES) «5 0.010:0.0:0600.0040.00000s00 000s 0 
@ Ventricular escane (Give PAbeS) 6. 0 soos o0scccce sc cccedesese 15 
© A-V modal ThythmGive Fates) «ois. <<.0.0 010:010:00:000000siesseesee 25 


3. Premature beats (Give number per minute and heart rate) 
@ Auricular 


SGT ACES Mv SHRINE bios sae os wae es 40% 
Feta f° 6 or more cae minute (Ht. Comm.®).....p.r.n. 
d Unusual premature beats (Ht. Comm.) ..............086. p-r.n. 
5. Paroxysmal tachycardia a—Auricular, b—Nodal, — 2; 
(If cleared promptly during examination—Ht. Comm. ¥) 
6. Auricular flutter a—Paroxysmal, b—Chronic..............00+ D. 
7. Auricular fibrillation a—Paroxysmal, b—Chronic.............. 1; 
8. Auriculo-Ventricular heart block 


a Partial block, prolonged conduction 
P-R interval 0.201 to 0.219 sec (Give measurement and heart 


DIPPER CEES ee CeCe Ror hacen eo as Gan hcGaeeawe sees 15 to 35 
(Higher rating for greater interval.) 
Patt BI OGI EDO NE WLAIB « a.4 5 0 x o:o's ee sini 6 4G 50 0 00's ee wie'si D. 
c Complete a RRR Reena ene ER REE! D. 
d This prolonged conduction may be due to digitalis or to disease 
te PMEMIBES i255 Rie ache ee eism ob hice aise @ 6 oes wins ois 
e Partial block, prolonged conduction (Give measurement and 
heart rate) 
P=fe anterval 0 200 40 0235 BOC as 6 coe os ckiciss ee veces eeccce 35 to 75 
(Higher rating for greater interval.) 
PER shterval 0230 SCC; GF WOE. «2.0 <1 6600ssceseesees ce bowie D. 
11. P Wave 
WET. Lucca cess abe Misi iu nek oe Seu Sueas shee wae anes 25 
PUNO oe oc cue wiekuewneow Sacueeusbn suse seeeuseas 0 
Be STS a Ee a ee er 0 
TA SPOUS ST OP 1 | Rg hee ey 10 
S MIVRTEROAWOE Ch ice he ea eh beh sae ws bese Nae wees swneee 10 


g Unusual voltave Of PO Mtervals < cc occs scccisccicccceccss cee 10 
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12. QRS Group 
WAGE (Gives Pe OSUreIneIsl ) oc6:5 6 6is.0;s/ 5 accistais o's ajeiseieiereelonereiere 55 up 
B Notebeds and /ors Sltaened ace 66:46 :sicereicisie'eieie,e eiardieiai evi sie: eimierereie 100 up 
C2 WiC tame stints tia ly AERO ccs ie-e: {cic oi5s,0le:eseiole 6:5: olaveioss's: 5.0, eisielejeine 0 
d Voltage unusually small (less than 5 mm.) (Give measure- 
Pe be IRE SE Rk et MORE ReneS err ic 75 to 25 
(Higher rating for lower voltages.) 
@ AW rrtasieal pectic Ss 6:6, 1c 5ca: 5:0 6:0 sisi v6 6s: aiwi sla bie wislastoveliaiete 5 
FEDS E TO) yea A tT aL oes aa so aes fs faves ai'n ave sas wine 0's Joel orev ilinvevesolats 25 
g Splintered initial or terminal deflection..............eeeeeeeee 0 
hf DeeDIO wave 1nianiy, Other Oa i... <.cc.0;0.6/0'6 ies (0'e74'56cce'sieleleineiaieis D: 
13. Right axis deviation of the QRS Group 
I NULLA Fag a5 18a clas axe al evan fasta a are Te Tol oisis aiahatal ov vere Teteleieleretareane 0 
DNase rasa are, ose orate osete ys io Tors fo alors ase siie iat a/eleiat cated oreiavessiorere: oxox 25 
14. Left axis deviation of the ORS Group 
GOCE AO reas aia cB ya oares a Vals 1s ssa 1ataratc teres cuekeleigs wie staan eae Oates 10 
BIA Need 5 1 cs scale san ayaa Oisia sans as Tareas afar staal alaoinrersialeinesis 50 
15. T Wave 
Tee (eet AR OOS AOS OES OOO EOC ae a a Nae 15 
E> Vie leame stints ly lA O or ois6 is <ic-a1 6. 4,0 sree sinieis or0.e.0sleisiars sieioreieier 0 
d Voltage unusually small (To be read from the take-off)........ 50 
@: Wnstial pec ltanitysOl aw s.ats.sie's;s-sio,0%0.0:3.0 550 ocsreisio sie aiar are: arovor acai seie 5 
fi SRO WSC MECH OLIGIDITAS his. 5/c afs-01656.6: 5:0: aa ieieie:cuereraleteiers lolererermiasioare D. 
MP DAA SIG Ath aed Ul sro o 25 oy aie ovsso aise woo: 5:60.60 a a wren oa Wie asetersteisie D. 
Fae DFAS (ONT TG | 71a Se een Care ON Aero oR SE ey D: 
& Dinhasic mvleads and Aa< v5.0 5 ciacs sarees a 0/06 olacso1e ave 0's. e.eiereersis D. 
j Unusual voltage or peculiarity of S-T interval.............. 100 up 
16. T Wave inversion 
“OIE, NRE EAR RS are Ree IRR ER PUT REECE eT Cer D 
‘el LAC: | ZAG Ae Oe re CE CEN EMCO Cree iroT rere D 
ree Deri Rar Ge OREN OCC OP AO OSC OCC ROOOC OCC MCCC mm nee D. 
nL Cay gor 1:) v7 Ae OOO ROOT OC HOO OnO OOD OOO OCC ere D. 
17. Bundle branch block (Do not code 12ab also).......csceeceeees D. 
18. Intraventricular block (Do not code 12ab also)..........++.05- D. 
19. Abnormal chest lead (Ht. CIEE 55 esos 40s s wie ieleavorevecs p.r.n. 
20. Variability in successive tracings (Ht. Comm.®).............. p.r.n. 
21. Pathological electrocardiogram, details unknown............... p.r.n. 


yGet advice of Heart Committee. p.r.n. pro re nata—as circumstances may require. 


Assembled according to the significance which had previously 
been attached to the codes this table shows that :— 


1. 


Of the asterisk code group which previously had been 


regarded as cause for rejection the following are apparently too 
serious to accept regardless of other favorable factors: 


5 a, b, c—paroxysmal tachycardia (a and b were plus codes) 

6a, b—auricular flutter 

7 a, b—auricular fibrillation 

8 b, c, d, and part of e—auriculo-ventricular heart block 
whether complete, or partial,—as manifested in dropped 
beats or in a prolonged conduction time of 0.236 seconds 
or more. 
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12 h—deep Q wave in leads I or II 
15 f, g, hand i—T wave diphasic in leads I or II, or both or 
showing the effects of digitalis 
16 a, b,c, d—T wave inversion in leads I or IJ, or both or 
the so-called “coronary” T wave 
17—Bundle branch block 
18—Intraventricular block 
2. Of the asterisk code group which had previously been con- 
sidered cause for decline, the following are now considered accept- 
able with the indicated ratings: 
8 e—partial block P-R interval 0.220 to 0.235 


I iwi ina cess wea Keeee esd suennne 35 to 75 

11 g—unusual voltage of P-Q interval........... 10 
12 a—ORS wide (0.11 seconds or more)........ 55 up 
b—QRS notched or slurred, or both.......... 100 up 
d—voltage of ORS unusually small........... 75 to 25 
f—deep QO wave in lead III................. 25 

15 d—T wave voltage unusually small........... 50 


j—unusual voltage or peculiarity of S-T interval 100 up 
19 —abnormal chest lead—to be treated as circum- 
stances warrant in consultation with the 
Heart Committee 


3. Plus codes are assigned the following ratings, some of which, 
with the exception of 14b, may be higher than our experience 
actually warrants: 


ee a 10 
ee i | 15 
e—A-V nodal rhythm.............ceeeeeeee Fs) 

3 —Premature beats 

ee ee ee ee 0 


Others, as circumstances warrant in con- 
sultation with the Heart Committee 

8 a—Partial auriculo-ventricular block 
(P-R interval 0.201 to 0.219 seconds)..... 15 to 35 


ee ee ere ra] 
ee UG MI ionic ok ee ee cess coven. 0 
c—P wave voltage unusually large........... 0 
d—P wave voltage unusually small........... 10 
ee ee eee 10 
12 c—Voltage of QRS group unusually large..... 0 
13 b—Marked right axis deviation of QRS group. 25 


14 b—Marked left axis deviation of ORS group. . 50 
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ee ee ee 15 
c—T wave voltage unusually large............ 0 
e—T wave, unusual peculiarity of........... 3 


20 —Variability in successive tracings—to be 
treated as circumstances warrant in consulta- 
tion with the Heart Committee 


4. Of the blank codes, only the two following seemed to call for 
some slight rating although we had previously treated them as with- 
out significance: 

12 e—Unusual peculiarity of QRS group........ 5 
14 a—Moderate left axis deviation of QRS group 10 

As a possible check on the accuracy of these ratings, and to 
discover just how they would influence our underwriting, we 
theoretically underwrote each employee age 40 and over (and his 
tracing), at the time of his first electrocardiogram. First, for each 
individual we added all ratable factors for build, blood pressure, 
physical findings, unrinalysis and history just as though he had 
submitted an application for insurance at the time of his examina- 
tion. Second, to these we added the proposed rating for any 
abnormality which his electrocardiogram showed in that year. The 
rated and rerated individuals were then classified according to 
degree of impairment; that is, whether the person would have 
qualified for Whole Life (Mortality to 110%), Ordinary only 
(Mortality to 125%), Intermediate (Mortality to 150%), Special 
Class (Mortality to 200%), Special Class B (Mortality to 250%), 
or Decline. We found that in those underwritten without reference 
to the electrocardiogram the percentage of deaths had varied con- 


Percentage of Deaths in Groups Divided According 
to Underwriting Classification 





Classification Percentage of Deaths in Each Class 


Based on: W.L. Ord. Int. S.C. S.C.B. D: 








Physical examina- 
tion, history and 
laboratory 5.9 4.7 7.9 8.5 5.3 17.4 


Physical examina- 
tion, history, lab- 
oratory and 
E.K.G. 




















5.1 6.3 5.9 6.4 9.3 12.3 
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siderably and not in proportion to the mortality expected from the 
ratings. In those rated for all factors including the electrocardio- 
gram the experience was more in line with that expected from the 
ratings. 

The change effected in the numerical distribution of the group 
by addition of the electrocardiographic ratings is illustrated by the 
table below. 


Numerical Size of Groups Divided According 
to Underwriting Classification 





Classification Number of Cases 


Based on: W.L. Ord. Int. S.C. S.C.B. | D. 








Physical examina- 


tion, history and 
laboratory 836 212 165 153 38 478 


Physical examina- 
tion, history, lab- 
oratory and 
E.K.G. 

















s7._| 256 | 187 | 250 | 75 | 543 





Unfortunately, there was no way in which this could be made into 
a mortality study comparable to those used for establishing ratings, 
but we felt that at least it indicated the practicability of this method 
of underwriting electrocardiographic impairments, and that the 
table, in general, was not grossly out of line. We obtained further 
comfort from a follow-up of applicants who had been declined for 
large amounts of insurance. A study of our experience in “large 
amount” cases issued 1927-36 and carried to the 1937 anniversary 
showed a very good mortality, with the number of cardiac deaths 
only half of the expected. Since the experience of the 1927-29 
issue was somewhat worse than the 1930-36 issue we tended to the 
feeling that the institution of the electrocardiographic and X-ray 
examination may have been largely responsible for the improve- 
ment. In 1938, we analyzed applications for large amounts sub- 
mitted in 1934, 1935 and 1936 on which we had taken unfavorable 
action. Out of a total of some 1,100 applications received, 165 were 
declined or rated substandard for medical reasons, and, of these, 
81 were declined or rated for reasons referable to the heart or blood 
pressure, or both, with or without overweight. In 43 of these 81 
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cases the X-ray or electrocardiographic findings had played some 
part in the final underwriting decision. They were traced through 
our follow-up and it was found only one had died—after an opera- 
tion for gall bladder disease. In 18 of these 43 cases the action 
apparently had been based largely or wholly on the electrocardio- 
graphic findings. To test the proposed table, we rerated these 18 
cases according to their physical impairments plus the new electro- 
cardiographic ratings. The results of the two methods of under- 
writing are tabulated below according to the amount of insurance 
applied for. The presence of 6 cases of 12f only, deep Q wave 
in lead III (present rating 25), explains the marked shift from 
Decline to Ordinary issue. These persons were still alive when 
traced to the anniversary of their applications in 1938 or 1939. 




















Ord. Int. od S.C.B. | D. 
Original decision |  -..-.-......- $225,000 | $175,000 | _ .............. $1,002,000 
Rerated $377,000} 325,000} 400,000} $150,000} 150,000 





It will be seen that the gross result of applying these ratings is 
an increased issue at standard or substandard rates and a decrease 
in the decline rate. As safeguards, we must depend on extremely 
careful physical examinations with supplementary heart examina- 
tions if need be, and strict addition of all other ratable factors. 
Used in this way we feel that the table is safe for the Metropolitan, 
fair to the prospective policyholder, and that it will ultimately bring 
us some knowledge of the meaning of certain abnormalities. 

We recognize that we have based our underwriting table on a 
relatively short experience with a selected and specialized group 
which is not wholly comparable to the group we expect to under- 
write. But there was need for establishing some sort of order and 
bringing the problem into a position where its solution could at 
least be approached. So, we used the only material available. The 
success of this method of underwriting, and of this table in par- 
ticular, depends largely on our continuing to read the tracings 
according to our present standards and definitions. If we increase 
our tendency to scan each tracing more carefully and report more 
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and more impairments, the table is definitely severe. If, on the other 
hand, we relax and ignore some of the admittedly borderline abnor- 
malities, the table may be on the lenient side. To insure against 
any marked change in trend, we are having the tracings read and 
coded by technicians without reference to other data concerning 
the applicant. The technician reports all codes in which the under- 
writer is interested together with measurements and rates where 
called for. The technicians have been well and carefully trained by 
our cardiologists and their reports have been checked frequently so 
that we feel confident of their ability. It should be mentioned too 
that certain codes are always checked by the cardiologists, and all 
ratable codes when reported on applicants for $50,000 and over. 


Naturally, some of these ratings for individual abnormalities may 
turn out to be grossly inaccurate. Only time will tell whether we 
can successfully break a complex tracing down into its component 
parts and underwrite these items as individual factors without 
regard to their inter-relationship. We sincerely hope that the 
experience we are to collect will demonstrate whether more or less 
significance will attach to individual abnormalities, either alone or 
in combination with other minor or major changes in the tracings, 
or whether the ratable factor should be more than additive in the 
presence of certain physical impairments, family or personal history, 
or other laboratory findings. The problem is similar to that which 
confronted us years ago in underwriting urinary reports. Today, 
we feel that we can successfully underwrite known amounts of 
albumin, sugar, casts, and red and white cells whether they occur 
singly or in combination. Certainly few of us would willingly go 
back to the days when the head of the laboratory had to see all the 
application papers before deciding on the significance of the urin- 
alysis report. 

Doctor Wilson* remarked in his paper before this body in 1937: 
“T believe that if the insurance companies are going to make intelli- 
gent use of the electrocardiogram in the examination of applicants 
for insurance they must themselves determine the significance of 
the various types of borderline electrocardiograms. The final solu- 





*Dr. Frank N. Wilson—“Recent Progress in Electrocardiography and the Interpreta- 
tion of Borderline Electrocardiograms” 1937 Edition. 
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tion to this problem will, of course, not be possible until it is known 
whether the mortality from heart disease is or is not greater for 
those who show the electrocardiographic peculiarities in question 
than for the general population.” We agree that an insurance com- 
pany has a much better chance of assembling these data than a 
clinician, and we feel that perhaps ten years from now we may be 
able to state with some accuracy which abnormalities indicate an 
early death and which may be of importance only in prognosti- 
cating the condition of the heart in five, ten or fifteen years. One 
company may assemble these data alone in time; more companies 
working together will do it sooner. To achieve some uniformity in 
material—if intercompany studies are contemplated—the companies 
must in some way attain standard, or nearly standard, readings of 
the tracings by their cardiologists. This is impossible if the cardiolo- 
gists read and interpret the tracing. It may be accomplished if the 
cardiologists simply read and report the tracing according to fixed 
and commonly accepted definitions. Having three cardiologists at 
the Metropolitan, we found quite early that certain tracings were 
apparently difficult to code, and might conceivably be reported in 
three different ways. This problem has been recognized by the 
Committee on Electrocardiographic and X-ray Procedure and was 
mentioned briefly in its report at the 1938 Annual Meeting of the 
Medical Directors Association. Thirty-eight electrocardiographic 
tracings, selected because of their borderline characteristics, were 
sent to the cardiologists of eight co-operating companies for coding ; 
they were also read by three of the cardiologists at our Company. 
We thus obtained comparative readings from eleven different men— 
and marked disagreement! From the thirty-eight tracings the 
readers reported a total of one hundred and ninety codes and in 
only one code on one tracing did all readers agree, code 12f, deep 
Q wave in lead III; but even in this case one reader also reported 
12b, ORS group notched or slurred or both, which the other ten 
readers had not found! The code 12f, deep Q wave in lead III, 
was reported by one to six cardiologists in ten other tracings and 
was not so reported by the rest of the eleven readers. One tracing 
which is fairly typical, was reported as follows, some readers of 
course using more than one code for the tracing. 
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Case No. 22 
3 doctors reported 12b—ORS group notched or slurred 
S “ — 12£—Deep Q wave in lead IIT 
en “ — 12e—Unusual peculiarity of ORS group 
$ * “  14b—Marked left axis deviation of ORS group 


1 doctor reported 15e—Unusual peculiarity of T wave 
4 doctors reported 15g—T wave diphasic in lead I 


We have not experimented with the comparative coding of trac- 
ings on which our own cardiologists readily agree, and the tracings 
difficult to code are an undetermined percentage of the total; but 
we must realize that there 7s disagreement in reading and reporting 
the same tracing. The problem, we feel, may be serious and it 
requires careful study. The solution we leave in the lap of the 
Gods—and the Heart Committee. 


PRESIDENT Cook—The discussion on this very important subject 
will be opened by Dr. Allison, Medical Director of the South- 
western Life Insurance Company. Dr. Allison! 


Dr. ALLIson—One common desire is to improve our methods 
of selection. We have demonstrated that tireless effort, technical 
knowledge, and sincerity of purpose crystalize into great contribu- 
tions directly to medical science and, therefore, to betterment of 
the general welfare. None questions the great importance of careful 
study, analysis, and presentation of material available to insurance 
companies. Such companies are in the position to accumulate 
information regarding large numbers of individuals, to classify 
some as normal, some as abnormal, and even to designate others 
representing variations within the normal. 

The new tools of medical science are at our disposal. While 
still requesting examiners to elicit family and past histories, to 
inspect, to percuss, to auscultate, and even to evaluate, we have 
found it advantageous to encourage the wider use of the electro- 
cardiogram. While most medical men regard the electrocardio- 
gram as an adjunct to clinical study and while their interpretation 
has been, and is now, from the point of view of empirical analysis, 
apparently it is our job, as pointed out here two years ago, to 
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determine by comprehensive statistical study the normal electro- 
cardiogram, to discover the significance of borderline or question- 
able electrocardiograms, to show by facts and figures how and in 
what numbers people with questionable electrocardiographic changes 
may die and how the number of deaths from cardiac disease in 
this group compare with the number of deaths from cardiac disease 
in the population at large. Stated otherwise, if this job be a 
possible one—and I realize that many regard it as impossible, we 
must despite indefinite clinical evidence, assess in some measure 
diagnostic as well as prognostic values to the electrocardiogram. 
The step made by the Metropolitan in this direction as outlined to 
us by Dr. Bonnett commands our careful attention and serious 
study. Weare glad to know that elsewhere similar studies are being 
pursued and that insurance companies are inviting active, apparently 
healthy, policyowners to avail themselves of such special examina- 
tions. Illuminating reports from these as well as clinical sources 
already present totality of experience sufficient to warrant first men- 
tion of incidence. Within due time, studies on age groups from 
youngest school children to college students, and up, will be at 
hand and, as now, interest in all probability will center on the groups 
above age forty. 

While this work goes on elsewhere, we are studying our own 
employees, agents, policyowners and applicants. In the latter, 
electrocardiographic and X-ray studies are required when the 
amount of insurance is $40,000 or more. Regardless of amount, 
such studies frequently are required and are offered without charge 
when such applicant may present himself at the Home Office; 
otherwise the expense is borne by the applicant, or if the amount 
applied for justifies our sharing part or all of the expense, we in- 
dicate to the agent the amount we are willing to pay. Necessarily 
we have evolved a method of handling, and while we have used 
clinical criteria, such criteria have been subject to change. Im- 
pairments of indefinite prognostic significance have been dis- 
regarded. Credits for strictly normal electrocardiograms are not 
advised. 

We believe our changing standards have not been too strict. 
We have had no hesitancy in requiring repeated examination. We 
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feel that two or more electrocardiograms can be had as well as one 
—if we cannot get them, you can. Our unfavorable action on im- 
paired as well as apparently unimpaired risks who present only 
indefinite electrocardiographic abnormalities has provoked some 
interesting discussion with special examiners. Requests for studies 
in more than one posture, after exercise and after deep inspiration, 
have caused special examiners to realize that we are trying to learn 
something. 

Since underwriting methods reflect difference of opinion and 
for what interest it may hold, I shall outline briefly our handling 
of electrocardiograms, all other factors being satisfactory. Sino- 
suricular block, ventricular escape, A-V nodal rhythm, we dis- 
regard. We have not observed a case with permanent fixation of 
the pacemaker in the A-V node. Should we encounter such a rare 
case, we should decline. We study individuals with pulse rates of 
60 and less with unusual care. 

We feel that premature beats, whether suricular, A-V nodal, or 
ventricular in origin are of similar significance, that such beats 
arising from multiple foci, however, are of much graver signifi- 
cance. We determine the number per minute and note the effect 
of exercise. When such beats disappear or decrease to five or less 
per minute, we do as other companies and approve the case wonder- 
ing, particularly in individuals above age 40, whether or not coro- 
nary sclerosis soon will produce angina. Consideration of Caffeine, 
nicotine, thyrotoxicosis, duodenal ulcer, cholelithiasis, and early 
congestive heart failure increase our uncertainty. 

We feel that an increase in premature beats after exercise is a 
definitely unfavorable sign and attempt to rate few such cases when 
above age 45 or when premature beats are over ten per minute 
and do not decrease following exertion. 

We feel that auricular and nodal tachycardias are subjects for 
careful study. Despite the fact that such attacks may be benign 
we have not acceded to requests for “rush” in this type of case. 
We believe that auricular and ventricular flutter, auricular fibrilla- 
tion, definite partial and complete heart block should be declined. 

We believe that a P-R interval of .22 second may occur in a 
normal individual. Consider the apparently healthy, vigorous ath- 
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lete with a slow rate. Crawford of Life Ext. Inst. in a study of 
1,000 apparently normal adults of average age 47.2 reports a P-R 
interval of .21 second or more only thirteen times. If the incidence 
of 1.3 per cent. be correct, it would seem to indicate that this is 
an abnormal finding, particularly in view of the fact that the 
normal adult usually shows around .16 second or slightly less. 
Intervals above .22 second we feel are rarely seen in the absence 
of heart disease. At any rate, for our purposes such values are 
not accptable. 

It has been our practice to accept large, small, inverted and 
notched P waves. 

ORS complexes wider than .08 we feel deserve considerable 
special study. We have disregarded slight notching and slurring 
particularly when near the base line and when the wave has not 
been prolonged beyond .08 second. Peel’s study regarding the 
breadth of the ORS complex as a possible prognostic feature in 
individuals with and without known heart disease we feel is very 
significant. As I shall refer to his work later, perhaps I should 
point out here that he studied one thousand three hundred and 
seven cases, hospital and private, ambulant and otherwise, some 
with known heart disease or disease other than cardiovascular, 
some functional, some questionably malingerers, over the year 
1928 to 1933 and a followup study was made in 1937. As he points 
out, when the duration of the ORS complex at first examination 
was below .08 second, the mortality in the interval was 23 per cent. 
With a ORS duration of .08 second, the mortality was 43 per cent. 
When the ORS duration exceeded .08 second at first examination, 
the mortality was 71 per cent. I am told some insurance companies 
have been studying breadth of QRS complexes in relation to mor- 
tality for at least 7 years and I know we all look forward to en- 
lightenment. Dr. Johnson’s observations regarding ORS breadth 
in smokers as compared to non-smokers, as well as the total 
number of cases of heart disease and number of definite electro- 
cardiographic impairments in the former and latter groups are most 
interesting. We believe that increasing age may be permitted 
slightly greater P-R interval as well as slightly greater QRS dura- 
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tion, as compared to the young, but we demand careful study when 
the former be above .21 or the latter above .08 second. 

If curves of normal outline have voltage reduced below 5 mms., 
we regard them as abnormal but do not attempt to apply a rating. 

In respect to deep Q waves in Lead 3: We do not feel that the 
disappearance or decrease of Q-3 on deep inspiration is of great 
significance. We do feel that in the absence of Q-2, particularly 
in the obese individual, deep Q-3 may result from transverse posi- 
tion of the heart. Deep inspiration, however, does not always cause 
its disappearance. We repeat electrocardiograms in studying this 
point and have accepted as standard some of the cases in which 
this questionable impairment alone has occurred. With even slight 
rise in diastolic pressure, however, in the age group above 40 or 
in face of vague history of indigestion, etc., we have not attempted 
to rate a deep Q-3 even when Q-2 was absent. When there is even 
a minimum Q wave in Lead 2, associated with a deep Q wave in 
Lead 3, we should decline. We believe also that inconstant mini- 
mal upward deflections preceding a deep downward deflection of 
the ORS in Lead 3 should in the presence of even a small Q wave 
in Lead 2 be regarded as distinctly abnormal. We have observed 
such changes in individuals who have experienced undoubted at- 
tacks of coronary occlusion and who suffer from angina. Peel’s 
work on the significance of Q-3 waves, as called to the attention 
of some of us by Dr. Marvin last June, is of interest. He found 
among those with deep Q wave in Lead 3 but no Q wave in Lead 
2 14 per cent. had chronic pulmonary disease, 14 per cent. had 
rheumatic heart disease, 24 per cent. had coronary arterial disease 
and 38 per cent. were obese. With even a minimal Q wave in Lead 
2, however, he found the deep Q wave in Lead 3 associated with 
coronary disease in 83 per cent. of his cases. 

We believe there is sufficient reliable evidence proving deep 
Q-3 waves in most instances a sign of great prognostic significance. 
Crawford, in his study, found a “relatively deep” Q-3 wave in 
2.9 per cent. When any questionable impairment occurs infre- 
quently in the apparently normal, I feel we should be most cautious. 

Deep Q waves in Leads 1 and 2 are subjects for special study. 
We do believe that right axis déviation may occur in the normal 
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individual. If we find moderate or slight right axis deviation in 
a young person and cannot on examination find evidence of heart 
disease, we do not interpret this as of sufficient prognostic signi- 
ficance to necessitate rating. Crawford found right axis deviation 
only five times in his one thousand cases. We believe that left 
axis deviation in individuals above age 40 may be quite normal. 
When no more than moderate, we disregard. When it is marked, 
however, we have not attempted to rate such cases before rather 
careful study. It occurred 387 times, or 38.7 per cent., in Craw- 
ford’s series. 

As for inverted and diphasic T waves, we have usually de- 
clined. We realize that low T waves, particularly in Leads 1 and 
2, may occur within the normal individual. We have studied the 
changes following exercise in such waves in young persons and 
have issued insurance at the standard rate. We believe, however, 
that elevation or depression of R or S-T segments, low or iso- 
electric T waves in Leads 1 and 2 occur so infrequently in normal 
individuals that such changes should be regarded as distinctly 
abnormal. Crawford’s series shows two-tenths of 1 per cent. of 
elevated or depressed S-T segments, 7.2 per cent. of low or iso- 
electric T-1, 3.4 per cent. of low or iso-electric T-2, 3.1 of low 
or iso-electric T-1 and T-2. When these changes are found in 
such small numbers, we believe we cannot regard them as varia- 
tions within the normal. Study of inverted T waves in certain 
young individuals has not led to our supervision of the treatment 
of myxedema. 

As for bundle branch block and intraventricular block, we have 
declined. We have noted with interest observations made at autopsy 
in cases presenting bundle branch block prior to death, that definite 
abnormality of the heart is not discoverable. Recent reports 
regarding paroxysmal and the various multiple and transient types 
of block are sufficient to remind us that there is much we do not 
know about their method of production. We do know, however, 
that such electrocardiographic abnormalities occur in association 
with some very serious form of heart disease. 

In groups of individuals presenting questionable electrocardio- 
graphic impairments, we naturally may anticipate subclinical mor- 
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talities. We recognize the sound basis for divergence of opinion 
even among authorities. I believe the job is ours and that within 
five years we may know a little more than we know now. At any 
rate, we can get together and agree as to the direction of deflections, 
and it might be well, to return to the elementary stage and give 
both figures and directions for deflections—if we do this we shall 
escape the personal factor and the interpretation in which so many 
individualize. 


PRESIDENT Cook—Dr. Ylvisaker of the Prudential Insurance 
Company will continue the discussion. 


Dr. YLvIsAKER—In The Prudential we have to date instituted 
no rating of the so-called electrocardiographic impairments. We 
have, therefore, no experience on which to base a discussion of 
the paper presented by Dr. Bonnett. I am responding to his and 
our President’s request only with the thought of adding a con- 
servative note to that sounded by The Metropolitan in our 
application of electrocardiographic knowledge to life insurance 
underwriting practices. 

I should also like to extend our compliments to The Metropolitan 
for its splendid contribution to electrocardiography in the serial 
studies of its upper age group. Nothing is needed more today in 
our work than the results of such studies. I do not suppose any 
of us can fully appreciate what a tremendous task it is to take 
over 2,000 electrocardiograms each year, interpret each one cor- 
rectly, compare the current record with those of previous years, 
correlate the findings with the clinical histories and physical 
examinations, and summarize and analyze the results. 

As a result of these studies, The Metropolitan has found it ad- 
visable to revise its program, as Dr. Bonnett has reported. On 
the same basis, we shall all undoubtedly want to scrutinize our 
past practices and learn from our past mistakes to build a sounder 
program for the future. The direction of that program will depend 
altogether on our conception of the place of the electrocardiogram 
in life insurance underwriting practices and the evaluation of bor- 
derline findings. 
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When the electrocardiogram was made a part of the examination 
of applicants for life insurance, our selection was at once improved, 
as stated by Dr. Bonnett, because it discouraged those who knew 
they had heart disease from applying for insurance. Selection 
was further improved by the exclusion of those who had the frank 
abnormalities which Dr. Bonnett has listed in his “Decline” group 
and concerning which there is such unanimity of opinion that we 
seldom find them in the tracings of applicants. 

Some companies have tried to improve selection even further 
by excluding from insurance those who show borderline findings 
in their records. It is instructive to note, in this connection, that 
The Metropolitan studies show that we would exclude almost 75% 
of those over age 40 if we were to decline all those with borderline 
findings (including the asterisk and plus codes). It would not be 
a far step to exclude all those over age 40. 

But we believe in and want to sell insurance. Our medical de- 
partments can contribute to this end and have no more important 
function than to open every possible field for the sale of insurance 
by our agencies. We gain nothing by setting up restrictions which 
exclude normal individuals simply because they have objective 
findings which may occur in both health and disease. We can, on 
the other hand, accomplish much by continually breaking down our 
groups as medical advances assist us in distinguishing between 
the normal and the abnormal. 

As a result of the trials and errors through which we have 
passed, we have come to look upon certain electrocardiograms as 
showing not necessarily myocardial abnormalities but, rather, find- 
ings which may occur both in health and disease. If this conception 
is correct, the solution of our problem would seem to lie in the 
plan to consider these borderline findings as leads for further 
study directed to determine whether the finding with which we 
are concerned is present in a normal heart or as a result of disease. 

For instance, we may consider right axis deviation. In the 
September, 1939, issue of The American Heart Journal, Dr. Paul 
White has analyzed the electrocardiograms of 200 patients studied 
at the Massachusetts General Hospital and showing right axis 
deviation. Even in this hospital group Dr. White found that 37.5 
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per cent. occurred in normal hearts. He explained that right axis 
deviation may occur in the normal heart of the vertical type, where 
there is slight rotation on the longitudinal axis to the left. Shall 
we exclude this 37.5, and in our group perhaps much larger, per 
cent., or increase their premium in order to cover the very un- 
favorable mortality which is to be expected in the remaining 62.5 
per cent.? 


We have preferred to separate these groups in the following 
manner. Figure I shows the electrocardiogram of an individual, 
22 years of age, who came to us in apparent good health. The 


FIGURE I. 


RIGHT AXIS DEVIATION 





record shows a right axis deviation. With this finding as our lead, 
we directed further investigation, which disclosed that this indi- 
vidual had a mitral stenosis which would otherwise have escaped 
detection. The right axis deviation served to put us on guard, but 
opinion was rendered on the basis of the mitral stenosis. Figure II 
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FIGURE II. 


RIGHT AXIS DEVIATION 





shows an electrocardiogram with which some of you are familiar. 
The record is that of an 18-year-old male, for whom a total of 
$500,000 of insurance is desired. There is a right axis deviation 
and, in addition, the P-R interval is prolonged in some complexes 
to 0.21 and 0.22 seconds. Assured by our examining physician, 
in whom we have every confidence, that the applicant was a first 
class risk from a physical standpoint in every other respect, we 
placed the problem in the hands of a cardiologist. He analyzed 
the situation admirably for us. He found on X-ray study that the 
applicant had the type of heart in which right axis deviation might 
normally be found. He also noted a comparatively slow pulse rate 
and that the P-R interval reached 0.21 seconds when the rate was 
slowest and decreased to 0.18 seconds when the rate was increased 
after exercise, indicating that this finding was on a physiological 
rather than a pathological basis. He found nothing otherwise to 
suggest rheumatic or other heart disease. The risk has, therefore, 
been recommended to our underwriting committee as one free 
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from cardiovascular disease and, from a physical standpoint, 
eligible for the $100,000 insurance applied for in our company. 

Another borderline finding is the deep Q3. In a recent address 
before the Medical Section of the American Life Convention, Dr. 
Marvin, Executive Secretary of the American Heart Association, 
summarized current opinion regarding the significance of this find- 
ing by stating, in effect, that it may occur in a normal individual 
who has a transverse type of heart, and that it may also be the 
result of a pathological process. 

We accordingly proceed as the two following cases demonstrate. 
Figure III shows the record of a male applicant, 57 years of age, 
who applied to us for $150,000. Because of this amount, an electro- 


FIGURE III. 




















































































































cardiogram was submitted. In view of this record and because 
our examiner had noted an occasional ectopic beat, we asked a 
cardiologist who knows our responsibilities to study the cardio- 
vascular condition of the applicant further, which he did in a very 
excellent manner. He reported that he was influenced in his 
adverse opinion by the fact that several of the applicant’s family 
died at a comparatively early age of cardiovascular conditions, 
and that the applicant did not respond well to effort when examined. 
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Showers of extrasystoles appeared after exercise. We declined, 
and felt sure enough of our ground to withstand for several 
months as much pressure as has ever been applied to have insurance 
issued. Nine months later the agent, who we believe was sincere 
in his thought that the applicant was a risk the company should 
assume, informed us that the individual had been found dead in 
a hotel while away on a business trip. Luck may have been with 
us, but the electrocardiogram directed our investigation and the 
resulting study dictated our action. Figure IV shows an electro- 


FIGURE IV. 


DEEP Q3 





cardiogram similar in its essentials to the previous record. The 
applicant, age 34, was studied exhaustively. No other evidence 
of cardiovascular disease could be found and it was felt, after 
X-ray study, that the Q3 was of the type which may occur in the 
normal transverse type of heart. We have, therefore, recommended 
him to our underwriting committee as one free from cardiovascular 
disease and eligible from a physical standpoint for the $100,000 
for which he has applied. 

There are two additional reasons why we believe every electro- 
cardiogram presented to us requires individualized analysis. 
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Those of us who have our own electrocardiographic laboratories 
know how alert we have to be to prevent technical errors from 
creeping into our records. Such errors are bound to appear in 
records of our applicants, even though we have the best electro- 
cardiographers throughout the country available for this work. 
Figure V shows such a technical error in the record dated 3-21-39, 


FIGURE V. 


3-21-39 4-6-39 





where there is apparently a definite deep Q3. The issue of $275,000 
of insurance, applied for by several business partners, was de- 
pendent on our interpretation of this record. The applicant lived 
in a community where we had no access to the type of opinion we 
desired, and we therefore invited him to our Home Office for 
further study. He came over 300 miles, and we were surprised to 
find that he had the record dated 4-6-39, normal in all respects, and 
that we were able to duplicate the original record by interchanging 
the electrodes. 

Another factor which must be given thought in our interpreta- 
tion of electrocardiograms is the extreme variability shown in 
the tracings of some normal individuals. The electrocardiogram 
has in the past been looked upon as such a stable record that it 


FIGURE VI. 


VARIABLE T VOLTAGE 


12-14-37 12-14-37 
Upright Recumbent 





FIGURE VII. 


VARIABLE T VOLTAGE 


3-8-39 3-8-39 
Upright Recumbent 
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might even replace the fingerprint for identification purposes. 
Any variation in the record of an individual has, therefore, been 
looked upon unfavorably and as representing some abnormal 
myocardial process. We are, today, closely following a group of 
normal, healthy, young employees who have shown variations as 
extreme as those shown in Figures VI and VII. The two most 
recent records in each figure were taken on the same individual 
within a few minutes of each other, with the position of the subject 
as the only variable. Note the changes, particularly in the T waves 
in Lead II. 

We are bound to meet with such variations in life insurance 
applicants as the two following instances show. Figure VIII shows 
the record of an otherwise healthy normal male, 31 years of age, 
on 6-26-39 and again on 7-31-39. Figure IX shows a series of 
records which some of you will recognize as those of a 28-year-old 


FIGURE VIII. 


VARIABLE T VOLTAGE 
6-26-39 7-31-39 
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FIGURE IX. 


VARIABLE T VOLTAGE 
9-21-39 9-21-39 9-25-39 9-29-39 
Sitting Recumbent 





male who has recently applied in ten different companies for 
$1,500,000 insurance. Note the changes which appear in the T 
waves from day to day. Exhaustive studies have revealed no other 
evidence of cardiovascular disease. We may not know enough 
about the significance of such marked variations at this time to 
allow us to accept these individuals for large amounts of insurance. 
But we do have an opportunity to learn something from the study 
of each one of these applicants and, in the not too distant future, 
we may know how to distinguish normal hearts showing these varia- 
tions from those in which such variations are the result of disease. 


Some of the electrocardiographic problems which we meet in our 
daily activities and our method of approach have been presented, 
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and we hope we have done so with as much modesty as Dr. Bonnett 
has shown in presenting his studies. There is nothing better than 
the study of electrocardiography to make us aware of the limita- 
tions of our knowledge, tempting and fascinating as it may be at 
times to go beyond those limitations and read the future of an 
applicant into an electrocardiogram. For the success of such an 
approach as we have outlined, we realize that we need the assistance 
of keen examiners who are alive to the possibilities of every situa- 
tion and who can advise us whether we should continue our in- 
vestigation. We also need the assistance of the most experienced 
cardiologists to carry out studies peculiar to their field, and we 
in the Home Offices will undoubtedly have to assume even greater 
responsibilities than we now have. But this responsibility is one 
which we should invite and enjoy. By so doing, we can do better 
justice to the applicant and be in better accord with our clinical 
colleagues. We hope at the same time to improve our mortality, 
widen our sphere of insurance service, and thus better command 
the respect of our agencies, who may have just cause for complaint 
if we exclude too many normals in order to find the abnormal. 


Dr. H. E. McManon—I should like to pass a remark in con- 
nection with the necessity that has been intimated for the life in- 
surance companies’ responsibilities to determine just how far varia- 
tions may occur in tracings of normal individuals. I think about a 
year ago the Metropolitan Life sent out at least to seventeen 
companies some thirty-nine or forty-one electrocardiograms and 
if I am not mistaken, only one of those was reported the same by 
all those doctors in all that group of tracings. 

We have been talking this afternoon among ourselves about 
the deep Q waves. I don’t think we all have the same criteria for 
a deep Q wave, and no exceptions have been mentioned when a 
deep Q wave may not be considered to be significant, such as in 
the right axis deviation, and I suggest that the committee should 
further its efforts to coordinate a common ground for criteria or 
definitions in electrocardiographic interpretations for reporting 
these statistics that the values may be more pronounced and un- 
equivocal. 
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PRESIDENT Cook—Dr. Fellows, do you care to say anything 
on that point? 


Dr. Haynes H. Fettows—I do not think it is worthwhile 
saying any more than was said this morning in the report, that 
the committee has recognized that very difficulty. They have been 
working for many years on just that problem, that is, being as 
definite as possible with definitions and criteria. That job, I think, 
is finished. We wound up yesterday, and I think to the complete 
satisfaction of the members of the committee, that we had laid 
down definitions and criteria which will be immediately available 
so that not interpretation but coding should be and will be consistent. 


PRESIDENT Cooxk—Dr. Ungerleider do you wish to make any 
remarks? 


Dr. Harry E. UNGERLEIDER—I appear here with some misgiv- 
ings because in our company we too have been plagued with this 
underwriting problem of what to do with electrocardiographic 
variations. When I read Dr. Bonnett’s paper it became increasingly 
evident to me that our thoughts were not alike and I have prepared 
a few notes on this subject which I would like to read at this time. 

When the present electrocardiographic code was first installed, 
many of the companies embracing its use, gave for one of their 
reasons, the fact that it would, at some future time, be used as a 
basis for rating. May people have, from time to time, urged that 
definite ratings be given for various electrocardiographic varia- 
tions. We have consistently resisted this, not only in our own 
company but whenever the subject came up for discussion in other 
groups. We have felt that it is impossible to use the single impair- 
ment selection method in rating electrocardiograms in individuals 
to whom we wish to issue insurance. 

However, Dr. Bonnett and his associates feel that this can be 
done and have submitted a table of ratings. This represents a con- 
siderable amount of work done by him and his associates. He has 
had the benefit of material (the employees of the Metropolitan) 
for which he and the Metropolitan should be congratulated. He 
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has made a sincere and careful study, which may serve in the future 
for a proper set up of such a study on insurance applicants which 
has been provided by the code of the cardiac committee. Any 
system of ratings where a numerical debit is assessed presumes that 
this impairment contributes towards the ultimate mortality. The 
rating of electrocardiographic abnormalities in this schedule is 
based on the probability of any variation indicating organic heart 
disease since there has been heretofore no mortality study to indi- 
cate otherwise. This premise is entirely different from, and can 
never attain the same precision as the rating of blood pressure for 
example, which is scaled according to the severity of the condition. 

The electrocardiogram demonstrates the presence of organic 
heart disease but only exceptionally can it reveal the severity of 
the involvement. 

Of a total of 52 electrocardiographic variations rated, listed in 
the code of the cardiac committee, 18 are abnormalities generally 
accepted to indicate organic heart disease and all of these are con- 
sidered cause for declination. 

On the other hand, eight variations, such as high T waves, are 
generally acknowledged to be of no significance and these are not 
rated. 

Twenty-one electrocardiographic changes are rated in varying 
degree according to their probability of indicating organic heart 
disease. Nine variations are apparently not seriously regarded and 
are rated under plus twenty-five. Cardiologists probably agree on 
most of these. It is interesting to note that in this group are included 
ventricular escape, inversion of P waves and unusual electrical 
axis. These are uncommon findings and one wonders whether, 
even in a series of 1,822 cases, there are sufficient numbers of any 
of these rare changes to give a basis for rating. 

The most important group are twelve abnormalities that are 
more highly rated—from +25 up. Among these are included 
five of the most common and most important abnormalities, which 
no doubt stimulated this study. These are (1) unusual voltage 
or peculiarity of the S-T interval (2) unusual small voltage of 
the T wave (3) marked left axis deviation (4) slurring of the 
ORS and (5) deep Q wave in Lead 3. 
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Unfortunately, in all these the personal factor, which is just 
what rating is intended to eliminate, is the deciding one. The 
table of ratings does not and never can decide just what is an 
“unusual” voltage or peculiarity of the S-T interval or an “un- 
usually” small voltage of the T waves. It leaves to the interpreter 
to decide just where moderate left axis deviation (rated +10) ends 
and where marked left axis deviation (rated +50) begins. There: 
are, and probably always will be, differences among cardiologists 
as to just what constitutes slurring and whether there is a deep 
Q wave in Lead 3. The author, Dr. Bonnett, acknowledges this 
shortcoming. 

The final admission that a considerable personal factor must 
enter into interpretation of the electrocardiogram is clearly evi- 
dent by the inclusion of a group of five variations rated P.R.N. 

Apart from the individual factor in reading electrocardiograms 
there is an even more cogent criticism. The table rates only indi- 
vidual abnormalities yet there are groups of electrocardiographic 
variations, which apparently unimportant alone, together form pat- 
terns characteristic of definite cardiac lesions. To illustrate briefly 
with three typical patterns. 

(a) A low T wave in Lead 2, inverted T wave in Lead 3 and 
a deep Q wave in Lead 3 are very often the only residual evidence 
of a previous infarction of the posterior wall. Yet such an appli- 
cant may be accepted with a rating of only +75. 

(b) Left axis deviation associated with high voltage of the 
ORS is a pattern characteristic of enlargement of the left ventricle, 
therefore indicating organic heart disease. The rating for the 
pattern is only +10. Even when a low T wave in Lead 1 is added 
to this pattern the applicant is still acceptable at about +-60. 

(c) Right axis deviation of the ORS associated with wide, 
notched P waves is practically characteristic of rheumatic mitral 
valvular disease. Yet the rating is only +25 and even if the right 
axis deviation is marked the rating is +50. 

Such patterns can never be tabulated and rated but require in- 
dividual intelligence and experience for proper interpretations. 

There is one further factor which the ratings do not take into 
account. That is the variations of the electrocardiogram accord- 
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ing to body build and age. Thus, high voltage of the ORS com- 
plex is much more significant in a middle age subject than it is in 
a thin adolescent or young adult. Conversely, P-R intervals of 
.19 to .20 seconds in a heart with a rate of 90, and also definite 
left axis deviation, are to be regarded with much more suspicion 
in young subjects than in older applicants. 

Clearly before a table of rating ever can be constructed, there 
must be some effort made to clear away some of the confusion 
that exists today as to what constitutes the basic essentials of an 
electrocardiogram. The criteria committee of the New York Heart 
Association has side-stepped this issue. Nowhere is there an 
authoritative definition of what exactly comprises a Q wave, and 
especially what comprises this same Q wave in the third lead and 
what comprises the R or S wave, and no place in the new criteria 
can we find a definition of these important components of the 
ORS complex. 

We are struck by the fact that this table only assessed +25 for 
a deep Q wave in the third lead. Surely, the author, Dr. Bonnett 
and ourselves are not seeing eye to eye. In our experience, we 
have seen enough cases die whose electrocardiograms showed only 
deep Q waves in lead three. We all know that our premium rates 
are scaled to provide for a relatively small number of deaths per 
1,000 entrants and I cannot see how we can safely insure people 
with this impairment and hope for a favorable mortality. 

We would like to show four slides of electrocardiograms taken 
over a period of 13 months in an individual who showed a deep 
Q3 wave in his electrocardiogram. 


PRESIDENT Cook—I imagine that Dr. Bonnett would be the 
first one to acknowledge that this offering of ratings or electro- 
cardiographic tracings is a preliminary step, not final in any sense, 
and purely tentative, and in all probability they will be modified 
as our experience grows. I personally feel that it is a very valuable 
and helpful contribution to our underwriting cases in which there 
is electrocardiographic abnormality. We have had a similar list 
of ratings for over a year, in our company, in association with a 
small group of other companies in which we have reinsurance 
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connection, and I was very much complimented to think that Dr. 
Bonnett’s ratings were very similar to the ones that we had adopted 
about a year ago. We found them very helpful. We have no hesi- 
tancy in attempting to use our ratings, and we do not think that we 
will have disastrous experience. 


Dr. BonnetT—I think the ground has been covered very well 
Dr. Cook. I want to thank Dr. Allison, Dr. Ylvisaker and Dr. 
Ungerleider for their discussions. The table is definite; it is based 
on the way we report the electrocardiograph and it is backed up 
and safeguarded by a very careful physical examination and re- 
examination when necessary. 


PRESIDENT Cook—I have been looking forward and I think 
many of you have also to this morning’s session as we had looked 
forward to yesterday’s session and I think that we can feel con- 
fident that it will be just as interesting and as instructive as our 
session yesterday, certainly it would be difficult for me to say that 
it could be more interesting. 

I felt particularly pleased in being able to obtain a paper by 
Dr. Dublin, Dr. Christiernin and Mr. Marks on “A Mortality 
Study of Applicants for Insurance Showing Albuminuria and 
Casts”. This comes in as a part of the cardiovascular-renal sym- 
posium. We had yesterday the surgical aspect; we had the 
pathology ; we had a treatise on coronary disease, which is our 
most serious form of or at least most frequent form, and today 
we consider the renal side of this cardiovascular-renal picture. 

I am going to call on Dr. Christiernin. The paper is galleyed, 
and I think you have it before you. Dr. Christiernin will outline 
as far as he cares to the subject matter of his paper. 
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A MORTALITY STUDY OF APPLICANTS 
FOR INSURANCE SHOWING 
ALBUMINURIA AND 
CASTS 


By Cuartes L. CuRISTIERNIN, M. D., Louis I. Dustin, Ph. D., 
AND HERBERT H. Marks 


Metropolitan Life Insurance Co. 


Our interest at the Metropolitan in albuminuria and urinary casts 
goes back a great many years. They were the subjects of one of 
the earliest separate investigations of medical impairments made 
by the Company. The results of that investigation were reported 
to the Association by Dr. Knight in his presidential address in 
1921. The study dealt with the mortality of applicants who were 
rejected because of urinary impairments during the period 1905 
to 1915 and traced to the end of 1918. That study became the 
basis of our ratings for risks with such impairments. Since that 
time, however, laboratory procedures have changed and quantita- 
tive standards have replaced the old qualitative standards. The 
Metropolitan, shortly after this report, investigated the possibili- 
ties of quantitative tests. Such tests, including one for glycosuria, 
were developed for us about 1923 by Doctors Otto Folin and 
Stanley R. Benedict. The Metropolitan was the first of the life 
insurance companies to adopt the new quantitative standards which 
came into general use after the favorable reports by a committee 
of the Association between 1924 and 1926. 

The time has been too short hitherto to evaluate the experience 
on the basis of these new standards. Now, however, we believe 
that the experience is mature enough to give at least some clue 
as to the effect of the presence of albumin or casts in varying 
amounts on the subsequent mortality of risks with these ab- 
normalities. 

Even before the request came to us for a paper on this subject 
we were reviewing our data with particular reference to those 
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cases showing very small amounts of albumin and casts in the 
urine, and it was a relatively simple matter to extend this investi- 
gation to include the experience on all such cases in both our 
Standard and Substandard experience. 

The present study is really the first to be reported in which all 
the cases are based on quantitative determinations of albumin and 
casts. The results both of our own early investigation of al- 
buminuria, to which we have made reference, and the Medico- 
Actuarial studies, have been largely on the basis of qualitative 
reports. Even the 1938 study was in part qualitative. Furthermore, 
those studies considered only the broad groups as defined under the 
codes, whereas in this investigation we have been able to subdivide 
and study even the very small amounts. All the preceding studies 
of urinary casts have disregarded the number of casts. 

Our study is by no means to be considered definitive. Covering 
as it does only the period since the adoption of quantitative 
standards, the greater part of the experience is in the select period 
and, consequently, the average duration is very short. In impair- 
ments of this kind, the experience over a long period of years is 
desirable and really necessary to determine the significance of the 
relatively small amounts of albumin or casts that we have to con- 
sider in insurance work. This paper, therefore, will be largely 
a report of findings to date rather than a final evaluation and inter- 
pretation of the data. 

As a criterion of the seriousness of these urinary abnormalities, 
the mortality from nephritis among these risks is naturally the 
center of interest. Review of the trends, both in medical thought 
and in our mortality statistics by cause of death, shows that this 
is an insufficient basis for judging the mortality results even in a 
group of this kind. Formerly in our own Ordinary Department 
chronic nephritis was very high up in the list of causes of death. 
The death rate was close to that from heart disease. During the 
past 20 years, however, medical views as to nephritis have changed 
radically, both with regard to the nature and seriousness of al- 
buminuria and with regard to the relationship of hypertension and 
arteriosclerosis to nephritis. Formerly, albuminuria was considered 
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a definite indication of nephritis and persons with it were treated 
for the disease on that account alone. In like manner, hypertension 
was considered evidence of Bright’s disease. Now, however, it 
is recognized that the hypertension often comes first and that the 
effects upon the kidney are secondary, and usually of less im- 
portance than the effects upon the heart and the vascular system. 
Our mortality statistics reflect clearly these changes because the 
mortality from chronic nephritis has been steadily declining. In 
our Industrial Department the rate is one-third less today than it 
was fifteen years ago and less than half what it was 20 years ago 
or more. In the Ordinary Department the contrast is even greater. 
While there has probably been a true decline in the incidence of 
Bright’s disease, especially at the younger ages, we know definitely 
that the extent of the decline is exaggerated by the figures of mor- 
tality from the disease. It is our conviction, therefore, while the 
mortality from nephritis is of interest for this study, consideration 
must be given to the total mortality from diseases of the cardio- 
vascular-renal system. 

For our investigation we have made use of the records as 
routinely recorded by us under our Medico-Analytical set-up. Since 
we have limited this study to cases on which we had quantitative 
data in our records, we have included only issues of 1925 and later 
years. In our Ordinary Department we have for most of this period 
made a routine record of one-fifth of our issues in the Standard 
branch, and of every case insured for $1,000 or more in the Sub- 
standard branch. For a part of the period no record was made of 
cases with albumin of less than 30 mg. We have, therefore, supple- 
mented our routinely collected cases with others identified from 
our laboratory records, a file of which, has been available since 
May, 1930. 

As is inevitable in the conditions of medical examination for 
insurance, the urine specimens are casual ones collected by the 
physician when he examines the applicant. Only exceptionally are 
specimens obtained under prescribed conditions. 

The Standard experience is based on policies issued from 1925 
to 1935 and traced to the policy anniversary in 1937; the Sub- 
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standard, on issues of the same years traced to the policy anniversary 
in 1938. We have excluded from the Substandard experience all 
cases which were Substandard for any other reason but albumin 
or casts. We have, however, tabulated separately the experience 
on risks with small amounts of albumin or casts who had a rating 
for overweight or high blood pressure sufficient to make them in- 
eligible for Standard. The Substandard experience includes cases 
with amounts of albumin or casts not sufficient in themselves to 
warrant Substandard rating. Such cases were considered rateable 
for other reasons at the time of issue, but not so under present 
standards or were rated because of the judgment of our medical 
staff regarding the risk, partly based on previous record, and in 
some instances, possibly rated because of “grade”. It was decided 
to leave all such cases in the study and depend upon the analysis 
by amounts and persistency to separate the cases which are truly 
rateable from the rest. In judging the results on the Substandard, 
even with small amounts, one must expect, other things being 
equal, a higher mortality than in the Standard, class for class, 
because the groups of risks for which the ratings have changed are 
necessarily those which usually have a mortality within the limits 
for Standard, but higher than the average for all Standard risks. 
Apart from this, the proportion of cases with persistent or rela- 
tively large amounts of albumin or casts in the urine is much larger 
in the Substandard group than in the Standard. All cases with 
urines of persistently low specific gravity—below 1013—have been 
eliminated from the study. Cases with decomposed specimens have 
been used in the study except in tabulations by average amounts. 

We have studied the experience in each group for Standard and 
Substandard risks separately, according to age, duration of insur- 
ance, amounts and persistency of albumin and casts, and according 
to weight groups and blood pressure groups. In our original 
tabulations of Standard material we made distinction according to 
sex, but the differences between males and females were not sig- 
nificant, and in subsequent tabulations, we considered only the 
aggregate for the two sexes. No distinction according to sex, 
therefore, is made in this paper. 
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In making the classification according to persistency of abnormal 
urinary findings*, we have considered the previous medical record, 
but in our tabulations by amount we have limited ourselves strictly 
to the findings of our own laboratory. 

Our classification by weight groups generally is based on a 
simple three-fold division consisting of an underweight group— 
those 5 per cent. below the average weight for height and age; an 
overweight group—5 per cent. or more above these averages ; and 
the average weight group—those deviating less than 5 per cent. 
above or below the average. We should call to your attention the 
fact that in our practice the limits of overweight for Standard 
insurance are more generous at the younger ages than at the older 
ages, and this has a considerable effect on the age distribution of 
this group. We have, as stated before, tabulated separately the 
experience on those cases Substandard because of weight alone 
who had relatively small amounts of albumin or casts in the urine. 
We had very few cases rateable for both reasons. There were too 
few cases Substandard for underweight to warrant study. 

A three-fold division of the material was made according to 
blood pressure on the basis of our rating table for blood pressure: 

1. All cases with a rating of zero, except 

2. Those with some elevation of blood pressure, either systolic 
or diastolic bordering the rated blood pressures 

3. Those rated 5 or more for above-average blood pressures. 
We shall refer to these groups respectively as clearly normal, mar- 
ginal and above-average blood pressures. We have in the Sub- 
standard group, as already stated, tabulated the experience on 
those Substandard for high blood pressure who had small amounts 
of albumin or casts. Again, the experience on cases with high 
blood pressure and large amounts of albumin or casts in the urine 
was too small to warrant tabulation. Both in the Standard and 
Substandard groups the number of cases with markedly low blood 
pressure was too few to tabulate. 





*Accidental, once in any number of specimens; twice in six specimens or more; 
Persistent, at least twice in five specimens or less; three times in seven specimens 
or less. 

The classification of casts, with or without albumin is not altogether accurate 
eco all companies have not consistently made microscopic examinations of 
sediments. 











Albuminuria and Casts 165 


In our analyses we have evaluated the results by the Basic Mor- 
tality Table, 1925 to 1935, suitably extrapolated by us for the 
highest durations in this study. We have made rough tests of the 
expected deaths by cause. The chief interest was in the cardio- 
vascular-renal group, but attention was paid to other causes also. 
The amount of experience in some of the sub-divisions of the 
material was so small that the mortality ratios were affected by 
the excess or deficiency of deaths from causes unrelated to the 
impairments under investigation. This applies particularly to deaths 
from violence or from acute respiratory or surgical diseases. 

It should be noted in passing that for reasons which we have 
been unable to determine, the incidence of casts showed material 
although temporary changes. Over the period of the study at 
least, practically all the cases with casts show very small numbers 
of them. It is quite uncommon to get a report of “showers” of 
casts or even very large numbers, whereas in 1924 the reporting 
of casts was quite frequent and relatively large numbers of casts 
were not at all uncommon. It is'‘a curious and puzzling phenomenon 
in our experience. 


ALBUMINURIA 
Mortality—All Cases 


Our Standard experience was based on 4,387 cases with a total 
experience of 22,412 years of life and 99 deaths. The great majority 
of these Standard cases consisted of those with small amounts of 
albumin found in only a single specimen. In nearly 50 per cent. 
of the cases, the largest amount of albumin in any specimen was 
10 mg. and in over 90 per cent., it was less than 50 mg. Of the 
small proportion remaining, the vast majority had 50 mg. of al- 
buminuria. Isolated cases were scattered beyond 100 mg. of 
albumin and ranged as high as 400 mg. On the whole, the ex- 
perience has been relatively satisfactory with a mortality 106 per 
cent. of the standard table used. The highest mortality ratio was 
recorded at ages past 50, namely, 117 per cent., or fairly close to 
our limit for Standard. The ratio for the first five insurance years 
was higher than in the later years, but this finding was not at all 
consistent by age. For risks aged 50 or over at issue who had the 
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highest mortality ratio, the difference between the ratios for the 
early and later insurance years was certainly not significant. 


The mortality experience among Substandard risks with al- 
buminuria was distinctly worse than that on Standard risks. This 
experience included fairly large numbers of cases with small 
amounts of albumin, but in approximately two-thirds of the cases 
albumin was present in more than one specimen. Considering only 
the highest amounts present in any specimen, we found that one- 
fourth of the cases had 10 mg. of albumin, and slightly over two- 
thirds had less than 50 mg. As many as 74 per cent. of the cases 
had at least 100 mg. of albumin in one specimen. In the small num- 
ber of cases beyond 100 mg. the maximum reported was as high 
as 500 mg. This Substandard group consisted of 2,548 cases with 
15,085 years of life and 96 deaths. For the experience as a whole, 
the ratio of actual to expected deaths was 163 per cent. The 
ratios were high at every age. For all policy years combined, they 
did not vary much by age. The ratio in the early insurance years 
was higher than in the subsequent years, but the difference was 
not sufficiently large to be significant. The separate age groups at 
issue varied distinctly with respect to mortality by duration of in- 
surance. 

Table 1 gives the facts for all cases in the Standard and Sub- 
standard groups by age at issue and duration of insurance. 

Among the Standard risks as a whole, the mortality from the 
cardiovascular-renal diseases did not appear extraordinarily high. 
For nephritis alone, the number was a little higher than expected, 
but altogether there were only seven deaths from that cause. Among 
Substandard risks, however, the mortality from this group of 
diseases was well above normal and was responsible for most of 
the excess of deaths above the expected. The contrast was most 
marked with respect to nephritis. Deaths from tuberculosis were 
also higher than normal, but with a total of only eight recorded, 
too much significance should not be placed upon this finding. 


Mortality in Relation to Persistency 


Among the Standard risks, a moderate difference was found 
between those showing albumin in a single specimen and in more 
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TABLE 1 
Mortality of Risks with Albuminuria, All Cases. 


Ratio of Actual to Expected Deaths, by Basic Mortality Table, 1925-1935. 
Metropolitan Life Insurance Company Issues, 1925-1935. 
Standard Cases, Traced to Policy Anniversary i in 1937; 
Substandard, to Anniversary in 1938. 











Per Cent. Actual of Expected Deaths 
Years First Sixth and 
Department of Life All Five Later 
Ages at Issue Exposed Deaths Years Years Years 
Standard 
All Ages 22,412 99 106 111 97 
10-29 11,862 25 106 98 121 
30-39 5,558 17 91 88 95 
40-49 3,293 24 104 138 * 
50 and over 1,699 33 117 115 120 
Substandard 
All Ages 15,085 96 163 168 157 
10-29 9,759 31 157 142 176 
30-39 2,802 17 171 214 125 
40-49 1,657 21 165 156 177 
50 and over 867 27 165 185 142 




















*Less than five deaths. 


than one specimen. The mortality ratios were 101 per cent. and 
126 per cent. respectively. In the later insurance years, the mor- 
tality of those with persistent albuminuria was much higher than 
those with accidental albuminuria. Among the Substandard risks, 
the mortality in both groups was high, namely, 169 per cent. for 
the persistent group and 150 per cent. for the accidental group. 
The higher mortality in the persistent group was found to exist re- 
gardless of duration of insurance, and, broadly, regardless of age. 
The differences, however, were not of sufficient size to be statisti- 
cally significant. Examination of the causes of death showed that 
among the Standard risks the two groups showed no distinct 
difference with regard to cardiovascular-renal disease, but among 
the Substandard risks there was a decided excess of these deaths 
among those with persistent albuminuria. Table 2 gives the essen- 
tial facts of this aspect of the analysis. No division appears in this 
table for age because of the relatively small size of some of the 
groups when thus sub-divided. 
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TABLE 2 
Mortality of Risks with Accidental and Persistent Albuminuria. 


Ratio of Actual to Expected Deaths, by Basic Mortality Table, 1925-1935. 
Metropolitan Life Insurance Company Issues, 1925-1935. 
Standard Cases, Traced to Policy Anniversary in 1937; 
Substandard, to Anniversary in 1938. 











Per Cent. Actual of Expected Deaths 
Years First Sixth and 
Department of Life All Five Later 
Frequency Exposed Deaths Years Years Years 
Standard 
Accidental 16,709 73 101 112 80 
Persistent 5,182 23 126 100 165 
Substandard 
Accidental 5,485 41 150 153 147 
Persistent 9,386 50 169 173 162 




















Mortality in Relation to Amounts of Albumin 

Considered by amounts, the Standard experience showed no 
real trend. On the basis of average amounts, half the experience 
was in the group with 10 mg. or less and nearly 30 per cent. in 
the 20 mg. group. Consequently, the groups with the larger amounts 
contain too few cases to yield significant results. The 10 mg. group 
had a mortality slightly but not significantly higher than the group 
as a whole—113 per cent. The group with an average of 20 mg. 
had a mortality of 93 per cent. The excess mortality from cardio- 
vascular-renal disease was slightly but not significantly higher in 
the second group. The experience in the other groups was too 
small to warrant analysis. Likewise, when classified by highest 
amounts and persistency, the Standard material showed no really 
significant trend. 

Among the Substandard risks, on the other hand, the mortality 
ratios showed a distinct tendency to increase with the average 
amounts of albumin present. Among cases with average amounts 
of 10 mg. or less, the mortality was 127 per cent., as compared 
with 183 per cent. for the 20 mg. group, 203 per cent. for the 30-40 
mg. group and 166 per cent. for those with an average of 50 mg. 
or more. This trend was likewise present in groups classified accord- 
ing to highest amounts, both among those with accidental and 
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persistent albuminuria. In the accidental group, however, the 
excess mortality could not be traced to cardiovascular-renal disease. 
In the persistent group the opposite was true. But possibly because 
of the small number of deaths in this category, a progressive in- 
crease in mortality with amount of albumin could not be dem- 
onstrated. Table 3 shows the facts of the analysis by amounts. 


TABLE 3 


Mortality of Risks with Albuminuria Classified According to Average 
and Highest Amounts Present. 


Ratio of Actual to Expected Deaths, by Basic Mortality Table, 1925-1935. 
Metropolitan Life Insurance Company Issues, 1925-1935. 
Standard Cases, Traced to Policy Anniversary in 1937; 
Substandard, to Anniversary in 1938. 











STANDARD SUBSTANDARD 

Per Cent. Per Cent. 

Years Actual of} Years Actual of 

of Life Expected! of Life Expected 

Amount Exposed | Deaths | Deaths | Exposed | Deaths | Deaths 
Average 
10 mg.orless | 11,807 61 113 4,600 29 127 
20 mg. 6,177 al 93 3,427 22 183 
30—40 mg. 4,627 31 203 
50 mg. and over 1,928 8 166 
Highest 
Accidental 
10 mg. 8,760 42 96 2,446 17 120 
20 mg.. 4,230 20 119 1,058 12 222 
30 mg. and over| 3,719 11 91 1,981 12 155 
Persistent 

> = 1,431 14 231 2,234 9 99 
30 mg. 1,482 12 229 
40 mg. 3,751 9 74 1,511 9 185 
50 mg. 2,360 10 158 
75 mg. and over 1,799 10 240 























Mortality in Relation to Build 

Overweights had the highest mortality both among Standard 
and Substandard risks with albuminuria, but the relative mortality 
of underweights and normal weights was not consistent. In the 
Standard experience the overweight mortality, 124 per cent. of the 
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expected, was on the borderline permissible for Standard insurance. 
The average weight group had a mortality of 81 per cent. and the 
underweight group, 109 per cent. In the Substandard group the 
mortality for underweights was quite favorable, but the normal 
and overweight groups were both high. 

Overweight risks, Substandard on that account alone, who 
showed small amounts of albumin—an average of 10 mg. or less 
—had a mortality of 125 per cent. of the expected. The experience 
showed no particular characteristic according to age, but the mor- 
tality ratio in the first five policy years was much heavier than in 
the later years. While the mortality has been relatively favorable, 
the death rate from cardiovascular-renal disease has been very 
high. A similar group of overweights who had an average al- 
buminuria of 20 mg. had a heavier mortality, 210 per cent. of the 
expected. In this group, however, the circulatory death rate was 
not exceptionally high. The facts of the analysis according to 
weight groups are contained in Table 4. 


TABLE 4 
Mortality of Risks with Albuminuria Classified According to Build. 


Ratio of Actual to Expected Deaths, by Basic Mortality Table, 1925-1935. 
Metropolitan Life Insurance Company Issues, 1925-1935. 
Standard Cases, Traced to Policy Anniversary in 1937; 
Substandard, to Anniversary in 1938. 











Per Cent. Actual of Expected Deaths 
Years First Sixth and 
Department of Life All Five Later 
Build Group Exposed Deaths Years Years Years 
Standard 
Underweight 8,787 36 109 109 111 
Average weight 6,838 “4 | 81 91 63 
Overweight 6,768 42 124 131 112 
Substandard 
Underweight 6,465 25 108 96 121 
Average weight 4,911 33 189 158 224 
Overweight 3,693 38 210 266 139 
Overweight rated 
over 
Albumin averaging 
20 mg. or less 2,642 30 151 172 118 
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Mortality in Relation to Blood Pressure 

Analysis of the material according to blood pressure showed a 
mortality slightly above average among risks with clearly normal 
blood pressures, namely, 106 per cent.; a good mortality, 68 per 
cent., in the small marginal group; and the highest mortality, 112 
per cent., among those with above-average blood pressures. In- 
cluded with the last group was a small number with blood pres- 
sures which, under present criteria, are considered Substandard. 
Among them occurred five deaths, equal to 158 per cent. of the 
expected. The groups with blood pressures above the average con- 
tained a larger number of older risks than the other groups, and 
at the older ages of issue the difference between the above-average 
and normal groups is greater than at all ages combined. 

Among Substandard risks, the mortality ratio in the normal 
group was 167 per cent., as compared with 135 per cent. in the 
marginal group and 157 per cent. for those with above-average blood 
pressures. Review of the causes of death, however, showed that 
in the normal group the percentage of deaths from violence was 
high, and with allowance for this there was a positive relation- 
ship between elevation of blood pressure and mortality among risks 
with albuminuria. 

Risks limited to Substandard because of hypertension who 
showed amounts of albumin averaging 20 mg. or less, had a mor- 
tality 159 per cent. of the expected. Little of this extra mortality 
was traceable to circulatory disease. Table 5 gives the facts of 
the analysis by blood pressure classes. 


Casts 

Mortality—All Cases 

Our study of casts (without albumin) includes casts of all kinds, 
no differentiation being made as to types of casts. These risks with 
casts were, on the average, considerably older than the albumin 
group. 

Our Standard experience is based on 4,163 cases for whom the 
exposed to risk amounted to 21,016 years of life, with 148 deaths. 
Cases with one or two casts in one specimen predominated. On the 
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TABLE 5 


Mortality of Risks with Albuminuria Classified According to Blood 
Pressure Findings. 


Ratio of Actual to Expected Deaths, by Basic Mortality Table, 1925-1935. 
Metropolitan Life Insurance Company Issues, 1925-1935. 
Standard Cases, Traced to Policy Anniversary in 1937; 
Substandard, to Anniversary in 1938. 











Per Cent. Actual of Expected Deaths 
Years First Sixth and 
Department of Life All Five Later 
Blood Pressure Group Exposed Deaths Years Years Years 
Standard 
Clearly normal 8,035 37 106 122 74 
Marginal 2,318 6 68 83 * 
Above average 2,486 20 112 117 103 
Rated over 25 361 5 158 * 7 
Substandard 
Clearly normal 4,045 28 167 186 141 
Marginal 1,034 6 135 * * 
Above average 1,168 15 157 181 123 
High blood pressure 
rated over 25 
Albumin averaging 
20 mg. or less 842 11 159 245 <5 




















*Less than five deaths. 


basis of the maximum number present on any specimen, one-half of 
the cases had one cast and one-fourth had two casts. Only 10% per 
cent. had five or more casts and 1.2 per cent. had 15* or more casts. 
On the whole, the experience has been good. The mortality ratio 
for all cases combined was 101 per cent. It was somewhat higher 
in the later insurance years than in the early years. The mortality 
has been high at the younger ages at issue and better than average 
at the older ages. The excess mortality at the younger ages was not 
traceable to cardiovascular disease. The mortality from these con- 
ditions was approximately normal throughout, perhaps a little 
high at the oldest ages. Nephritis accounted for 15 deaths, 
appreciably above the expected. 

The Substandard experience on risks with urinary casts has 
not been much different from the Standard. While as in the 
Standard experience cases with one or two casts in single specimens 





*In our laboratory procedure, the technicians are instructed to stop counting after 15 
casts have been found. 








Albuminuria and Casts 173 


formed the largest group, the proportion of those with casts in 
more than one specimen was about twice as high as in the Standard 
material (20 per cent. and 10 per cent. respectively). Furthermore, 
the proportions with larger numbers of casts were higher, namely, 
15.8 per cent. with a maximum of five casts or over and 2.3 per 
cent. with a maximum of 15 casts or over. The 812 cases in this 
group yielded a total exposed to risk of 4,394 years of life, with 
41 deaths. The ratio of actual to expected was 102 per cent. It 
was somewhat higher in the first five policy years than in the later 
years. No significant trend was noted according to age. Cardio- 
vascular disease was of normal frequency. Nephritis accounted 
for six deaths which was in excess of the expected. 

Table 6 gives the facts on the mortality of risks with casts as 
a group. 

TABLE 6 
Mortality of Risks with Casts, All Cases. 


Ratio of Actual to Expected Deaths, by Basic Mortality Table, 1925-1935. 
Metropolitan Life Insurance Company Issues, 1925-1935. 
Standard Cases, Traced to Policy Anniversary in 1937; 
Substandard, to Anniversary in 1938. 




















Per Cent. Actual of Expected Deaths 
Years First Sixth and 
Department of Life All Five Later 
Ages at Issue Exposed Deaths Years Years Years 
Standard 
All Ages 21,016 148 101 95 112 
10-29 2,820 7 121 * 
30-39 7,472 32 126 132 113 
40-49 6,916 40 82 66 111 
50 and over 3,808 69 104 102 109 
Substandard 
All Ages 4,394 41 102 115 86 
10-29 799 5% aie axa a 
30-39 1,175 5 120 * . 
40-49 1,162 16 175 191 154 
50 and over 1,258 20 80 94 62 











*Less than five deaths. 


Mortality in Relation to Persistency 
The results of the analysis, according to persistency of casts, were 
entirely negative. The great majority of the cases, in both the 
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Standard and Substandard experiences had casts only in a single 
specimen. Among Standard risks the mortality was somewhat 
higher in the accidental group than in the persistent group, but 
both ratios were favorable and the differences not significant. 
Among Substandard risks the mortality in the persistent group 
was moderately but not significantly higher than in the accidental 
group. Among the Standard risks there was apparently no sig- 
nificant correlation between persistency of casts and the mortality 
from cardiovascular-renal diseases. Among Substandard risks, 
however, the mortality from these conditions was somewhat higher 
in the persistent group than in the accidental group. 
The details of this analysis are given in Table 7. 


TABLE 7 
Mortality of Risks with Accidental and Persistent Casts. 


Ratio of Actual to Expected Deaths, by Basic Mortality Table, 1925-1935. 
Metropolitan Life Insurance Company Issues, 1925-1935. 
Standard Cases, Traced to Policy Anniversary in 1937; 
Substandard, to Anniversary in 1938. 




















Per Cent. Actual of Expected Deaths 
Years First Sixth and 
Department of Life All Five Later 
Frequency Exposed Deaths Years Years Years 
Standard 

Accidental 18,726 134 104 99 12 

Persistent 1,969 12 80 62 113 
Substandard 

Accidental 3,356 29 98 106 88 

Persistent 1,037 12 117 145 * 











*Less than five deaths. 


Mortality in Relation to Number of Casts 

No significant difference in the mortality ratios of Standard 
risks was found when the cases were classified on the basis of the 
average numbers of casts. Those risks having an average of one 
or less who comprised the major part of the group, had a mor- 
tality 108 per cent. of the expected; the group with two casts, 101 
per cent. ; those with three to four casts, only 83 per cent. The less 
favorable experience in the group with the lowest average number 
was due to high ratios at ages under 40, which could not be traced 
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to vascular or renal disease. Over 40, the ratios did not vary 
appreciably. 

The Substandard experience classified by average numbers of 
casts showed a somewhat higher mortality with increasing amounts, 
but this finding could not be correlated with a high mortality from 
cardiovascular-renal diseases as a whole, or from nephritis specifi- 
cally. 

The classification by persistency and highest amounts of casts 
likewise gave negative results. Most of the Standard consisted of 
cases with one or two casts in a single specimen, and the mortality 
ratios for these two groups were not significantly different, namely, 
104 per cent. and 118 per cent. of the expected, and both had 
approximately normal mortality from cardiovascular-renal diseases. 
The cases with larger numbers of casts had lower ratios of actual 
to expected deaths, but in the small group with four or more casts 
on a single specimen, the proportion of cardiovascular deaths was 
high. Among Substandard risks with casts in a single specimen, 
the mortality ratios rose with the number of casts, but not much 
reliance can be placed on the result because of the small numbers 
of cases. The experience on those with casts in two or more speci- 
mens was too small to give significant results. 

The results of the analysis according to amounts and persistency 
are given in Table 8. 


Mortality in Relation to Build 

The relationship of weight to the mortality of risks with urinary 
casts was not clear-cut. The lowest mortality among Standard 
cases—90 per cent. of the expected—was recorded among under- 
weights. Those of normal weight had a mortality of 108 per cent. 
and the overweights, 101 per cent. Among the underweights, the 
mortality under 40 was high, but past 40 very good. Risks under 
30 in the normal weight group had a high mortality, whereas in 
the overweight group, no deaths at all occurred in this age group 
up to the time of the study. On the whole, the experience on the 
older overweights also has been fairly good. 

The Substandard risks likewise showed little variation in mor- 
tality with weight. Underweights had a mortality ratio of 100 
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TABLE 8 


Mortality of Risks with Casts Classified According to Average and 
Highest Amounts Present. 


Ratio of Actual to Expected Deaths, by Basic Mortality Table, 1925-1935. 
Metropolitan Life Insurance Company Issues, 1925-1935. 
Standard Cases, Traced to Policy Anniversary in 1937; 
Substandard, to Anniversary in 1938. 











STANDARD SUBSTANDARD 
Per Cent. Per Cent. 
Years Actual of| Years Actual of 
of Life Expected| of Life Expected 
Amount Exposed | Deaths Deaths | Exposed | Deaths Deaths 
Average 
4 or less i : - 2,671 21 88 
344 2318 | 14 | ‘gs |t1498 | 15 | 104 
5 or more 209 5 331 
Highest 
Accidental 
1 9,520 61 104 1,883 11 71 
ieee Ree 
t+ eo | 10 | 83 |t 74 | 10 | 142 























per cent.; the normal weight group, 99 per cent.; and the over- 
weight group, 107 per cent. The variations in the ratios by age and 
duration of insurance were of no significance. In both Standard 
and Substandard experiences, however, the mortality among over- 
weights from the cardiovascular-renal diseases was high. This was 
especially true as regards nephritis. 

Risks limited to Substandard insurance because of overweight 
who showed an average of two casts or less in the urine had a 
mortality little in excess of normal, namely, 109 per cent. The 
mortality from circulatory disease was moderately high, especially 
from nephritis. 

Table 9 gives the essential facts on mortality of risks with casts 
in relation to weight class. 


Mortality in Relation to Blood Pressure 


Among Standard risks with urinary casts, the mortality in- 
creased with the level of the blood pressure. Those in the clearly 
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TABLE 9 
Mortality of Risks with Casts Classified According to Build. 


Ratio of Actual to Expected Deaths, by Basic Mortality Table, 1925-1935. 
Metropolitan Life Insurance Company Issues, 1925-1935. 
Standard Cases, Traced to Policy Anniversary in 1937; 
Substandard, to Anniversary in 1938. 











Per Cent. Actual of Expected Deaths 
Years First Sixth and 
Department of Life All Five Later 
Build Group Exposed Deaths Years Years Years 
Standard 
Underweight 4,948 33 90 95 82 
Average weight 6,330 49 108 100 123 
Overweight 9,732 65 101 89 123 
Substandard 
Underweight 1,194 10 100 103 7 
Average weight 1,285 12 99 144 * 
Overweight 1,915 19 107 102 113 
Overweight rated 
over 25 
Average of 2 casts 
or less 2,159 19 109 92 138 




















*Less than five deaths. 


normal group had a mortality 88 per cent. of the expected, com- 
pared with 110 per cent. for the marginal group and 125 per cent. 
for those with ratings of any amount for elevated blood pressure. 
The experience on the small group with pressures sufficiently high 
to call for a Substandard rating on our present scale was even 
worse, namely, 197 per cent. of the expected. The high mortality 
recorded, even with relatively small ratings for blood pressure, 
was due to an excess of deaths from cardiovascular-renal condi- 
tions and from nephritis in particular. 

Among Substandard risks, however, the blood pressure classi- 
fication did not give a consistent picture. The clearly normal group 
had a mortality 64 per cent. of the expected ; those in the marginal 
group, 225 per cent.; and those with small ratings for blood pres- 
sure, 92 per cent. of the expected. In the first group the cardio- 
vascular-renal mortality was low; in the marginal group, high; and 
in the above-average group, approximately normal. 
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Risks limited to Substandard because of high blood pressure, 
who averaged of two casts or less in the urine, had a mortality of 
124 per cent. of the expected. The mortality from circulatory 
diseases has been extremely high and the relatively favorable situa- 
tion in this group was due to a low mortality thus far from other 
diseases. 

Table 10 gives the essential facts on the classification by blood 
pressure groups. 


TABLE 10 


Mortality of Risks with Casts Classified According to Blood Pressure 
Findings. 


Ratio of Actual to Expected Deaths, by Basic Mortality Table, 1925-1935. 
Metropolitan Life Insurance Company Issues, 1925-1935. 
Standard Cases, Traced to Policy Anniversary in 1937; 
Substandard, to Anniversary in 1938. 











Per Cent. Actual of Expected Deaths 
Years First Sixth and 
Department of Life All Five Later 
Blood Pressure Group Exposed Deaths Years Years Years 
Standard 
Clearly normal 11,122 65 88 82 101 
Marginal 3,189 21 110 91 143 
Above average 3,880 45 125 119 136 
Rated over 25 777 14 197 162 253 
Substandard 
Clearly normal 1352 8 64 100 * 
Marginal 482 9 225 208 * 
Above average 1,104 12 92 79 110 
High blood pressure 
rated over 25 
Average of 2 casts 
or less 1,409 19 124 126 121 




















*Less than five deaths. 


ALBUMIN AND CASTS 
Mortality—All Cases 


This group includes applicants who had both albumin and casts 
in the urine when examined for insurance, although not necessarily 
in the same specimens. From 15 per cent. to 20 per cent. of the 
Standard cases in the group had albumin and casts only in different 
specimens, and about 10 per cent. in the Substandard group. Our 
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own coding practices are defective in not distinguishing such cases, 
and we suspect the same is true generally. 

These risks with albumin and casts in the urine showed larger 
amounts of both substances on the average than did risks with 
either albumin or casts only. This was true for both the Standard 
and Substandard experiences as comparison with the facts in the 
respective sections of the paper will show. Among the Standard 
cases the maximum of 10 mg. of albumin occurred in slightly less 
than 40 per cent. of the cases and in 13 per cent. the maximum was 
50 mg. or more. As many as 34.2 per cent. had a maximum of 100 
mg. of albumin or over, with isolated cases running as high as 500 
mg. In like manner, a single cast was present in nearly 45 per 
cent. of the cases, but 5 or more were present in 14.5 per cent. of 
the cases and 15 or more in 2.2 per cent. In the Substandard ex- 
perience only 15 per cent. of the cases had a maximum of 10 mg. 
of albumin and in actually two-fifths of the cases the highest 
amount of albumin found was 50 mg. or more. As many as 11.2 
per cent. of the cases had a maximum of 100 mg. of albumin or 
more, with single cases ranging up to 600 mg. This contrast be- 
tween Standard and Substandard was also true for the distribu- 
tion of casts. Thus, in only one-third of the cases was a single cast 
the largest number present in any specimen, but 5 or more were 
present in over one-fifth of the cases and 15 or more in 3.0 per 
cent. As will be seen from the distribution of exposures in Table 
13, the proportion of Substandard cases in which both substances 
or albumin only, were present in more than one specimen of the 
urine, was much greater than in the Standard material. 

The experience on these applicants has been poor, both in the 
Standard and Substandard branches of the business. Our Standard 
data consisted of 1,261 cases with 6,134 years of life and 55 deaths. 
The aggregate mortality was 161 per cent. of the expected. The 
ratios in the early and late insurance years were substantially the 
same. The mortality ratios were high for all ages at issue except 
40-49, but this variation is probably not significant. The mortality 
was particularly high for risks over 50, especially with increasing 
duration of insurance. 
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The Substandard experience was in the aggregate not much 
worse than the Standard. The 1,416 cases in this group gave us a 
total exposed to risk of 7,967 years of life, with 69 deaths. The 
mortality was 176 per cent. of the expected. The relatively large 
experience on those under 30 at issue has been good, but past 30 
uniformly bad. At all ages combined, there was little difference 
between the mortality ratios of the early and late policy years. 

Table 11 gives the essential facts for the albumin and casts group 
as a whole. 


TABLE 11 
Mortality of Risks with Albuminuria and Casts, All Cases. 


Ratio of Actual to Expected Deaths, by Basic Mortality Table, 1925-1935. 
Metropolitan Life Insurance Company Issues, 1925-1935. 
Standard Cases, Traced to Policy Anniversary in 1937; 
Substandard, to Anniversary in 1938. 




















Per Cent. Actual of Expected Deaths 
Years First Sixth and 
Department of Life All Five Later 
Ages at Issue Exposed Deaths Years Years Years 
Standard 
All Ages 6,134 55 161 163 158 
10-29 2,328 8 176 253 ~ 
30-39 1,580 9 171 215 * 
40-49 1,385 12 115 140 * 
50 and over 841 26 187 130 299 
Substandard 
All Ages 7,967 69 176 173 179 
10-29 3,771 6 79 * > 
30-39 1,874 13 196 196 195 
40-49 1,620 23 181 202 155 
50 and over 702 27 220 204 246 











*Less than five deaths. 


The presence of albumin and casts together in the same speci- 
men was of greater significance than when present in different 
specimens only. The Standard experience on cases of the latter 
type showed a mortality of only 110 per cent., as compared with 
177 per cent. for applicants with casts and albumin present in the 
same specimen. In the Substandard, the mortality ratios were 144 
per cent. and 180 per cent. respectively, but cases of the first type 
were few in number, and the ratio, therefore, may not be reliable. 
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Both in the Standard and Substandard experience the mortality 

from cardiovascular-renal disease was moderate among those with 

albumin and casts in different specimens only, but excessive in 

the group with albumin and casts present in the same specimen. 
Table 12 gives the details of this phase of the analysis. 


TABLE 12 


Mortality of Risks with Albuminuria and Casts on the Same Specimen 
and Only on Different Specimens. 


Ratio of Actual to Expected Deaths, by Basic Mortality Table, 1925-1935. 
Metropolitan Life Insurance Company Issues, 1925-1935. 
Standard Cases, Traced to Policy Anniversary in 1937; 
Substandard, to Anniversary in 1938. 























Per Cent. Actual of Expected Deaths 
Department Years First Sixth and 
Presence of Albumin of Life All Five Later 
and Casts Exposed Deaths Years Years Years 
Standard 
Different specimens 
only 1,182 9 110 97 * 
Same specimen 4,952 46 177 183 165 
Substandard 
Different specimens 
only 710 6 144 - * 
Same specimen 7,257 63 180 184 173 











*Less than five deaths. 


Mortality in Relation to Persistency 

Division of the material was also made with respect to the per- 
sistency of albumin and casts. In this analysis it was felt necessary 
to consider whether or not either albumin or casts, or both, were 
present in only one specimen or in more than one, including the 
record. The results of the analysis were rather inconsistent, but 
all the ratios were high. Among Standard risks, the small experience 
on those with both albumin and casts persistent gave a high mor- 
tality, 236 per cent. of the expected. Experiences on those cases 
with albumin only persistent or in which both albumin and casts 
were accidental, were approximately alike with ratios of 152 per 
cent. and 148 per cent. respectively. The excess of cardiovascular- 
renal deaths, however, was greater in the former group than in the 
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latter. The experience on cases with casts only persistent was too 
small to tabulate. 

Among Substandard risks, the highest ratio, 296 per cent., 
occurred in the small group containing six deaths, with casts present 
on more than one occasion and albumin accidental. The next 
highest mortality, 186 per cent., was among those where both 
albumin and casts were found on only one specimen. The mor- 
tality in the other two groups, both persistent, and albumin only 
persistent, was approximately the same, nearly 160 per cent. Review 
of the causes of death, however, revealed that the mortality from 
cardiovascular-renal diseases was found to be highest in the groups 
in which albumin was persistent, regardless of whether or not 
casts were also persistent. In the other groups, the excess mor- 
tality appeared to be from causes unrelated to the urinary impair- 
ment. 

The results of this analysis are contained in Table 13. 


TABLE 13 
Mortality of Risks with Accidental and Persistent Albuminuria and Casts. 


Ratio of Actual to Expected Deaths, by Basic Mortality Table, 1925-1935. 
Metropolitan Life Insurance Company Issues, 1925-1935. 
Standard Cases, Traced to Policy Anniversary in 1937; 
Substandard, to Anniversary in 1938. 




















Per Cent. Actual of Expected Deaths 
Years First Sixth and 
Department of Life All Five Later 
Frequency Exposed Deaths Years Years Years 
Standard 
Albumin and Casts 
accidental 3,056 26 148 140 161 
Albumin persistent, 
Casts accidental 1,633 11 152 203 * 
Albumin and Casts 
persistent 619 9 236 236 * 
Substandard 
Albumin and Casts 
accidental 1,303 15 186 241 * 
Albumin accidental, 
Casts persistent 286 6 296 385 * 
Albumin persistent, 
Casts accidental 3,569 23 158 119 210 
Albumin and Casts 
persistent 2,753 22 158 142 179 











*Less than five deaths. 
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Mortality in Relation to Amounts of Albumin and Casts 

The amount of material in the Standard experience was too 
small to permit much sub-division according to amounts of albumin 
and casts. A four-fold division according to average amounts was 
adopted as follows: 


Albumin Casts 
10 mg. or less 1 or less 
10 mg. or less 2 or more 
20 mg. or more 1 or less 
20 mg. or more 2 or more 


The mortality in the group with the smallest amounts of both 
albumin and casts was 109 per cent. of the expected; in the group 
with small amounts of albumin but multiple casts, 133 per cent. ; 
in the group with the larger amounts of albumin and smallest num- 
ber of casts, 174 per cent.; and for the group with the larger 
amounts of albumin and casts, 377 per cent. The groups were too 
small to permit significant findings according to age at issue. In 
the Standard experience, it appears that the presence of the larger 
amounts of albumin was of more significance than larger amounts 
of casts, but the presence of both, even in the relatively small 
amounts permissible in the Standard experience, was sufficient to 
give a high mortality. 

The analysis by average amounts of albumin and casts among 
Substandard risks was made in somewhat greater detail than for 
Standard cases, but the progression of the mortality ratios with 
increasing amounts of these substances was not very distinct. Few 
cases with very large amounts of both albumin and casts, however, 
were accepted at the older ages and, consequently, such groups 
were largely made up of young risks. Despite that, examination 
of the causes of death probably gave a fair picture of what may 
be expected because, with pretty good uniformity, both the death 
rates and percentages of deaths from cardiovascular-renal disease 
tended definitely to be higher in those with greater amounts of 
albumin and casts than in those risks with less. This was true even 
in some of the groups with larger amounts of casts and albumin in 
which the mortality was thus far favorable, due apparently to 
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relative freedom from deaths from violence and respiratory in- 
fections. 

The material was too thin to warrant much analysis according to 
highest amounts and persistency. The cases in which both sub- 
stances were accidental were too few to split up, and tabulation of 
cases where either substance was found persistently was feasible 
only in the Substandard group. A four-fold division was made 
with the following results. Those with a maximum albuminuria 
of 20 mg. or less, with only one or two casts, had a mortality 222 
per cent. of the expected; and with three or more casts present, 
252 per cent. Those risks with a maximum of 30 mg. or more of 
albuminuria and one or two casts had a mortality of only 104 per 
cent.; and those with three casts or more, 173 per cent. It should 
be noted, however, that in this last group the excess of deaths from 
cardiovascular-renal diseases was highest. In the groups with small 
numbers of casts, the mortality from these conditions was little if 
any higher than normal, and in the remaining group these deaths 
were only moderately above the expected. 

The details of this analysis are given in Table 14. 


Mortality in Relation to Build 

The division of the material in weight classes did not give clear- 
cut results so far as the total mortality is concerned. In all weight 
groups, both among the Standard and Substandard issues, the mor- 
tality ratios were above the level permissible for Standard insurance. 
Among Standard cases, the highest ratio, 207 per cent., occurred 
in the average weight group, while the ratios were approximately 
the same for underweights and overweights, 143 per cent. and 
142 per cent. respectively. Moreover, analysis of the causes of 
death shows that among underweights, the excess mortality was 
due to tuberculosis. The mortality from cardiovascular-renal 
diseases was low, but in the average and overweight groups was 
distinctly above normal. 

Among the Substandard risks, underweights had the highest 
mortality, 217 per cent., compared with 147 per cent. for average 
weight risks and 167 per cent. for overweight risks. Again, it was 
found that the excessive underweight mortality was not related to 
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TABLE 14 


Mortality of Risks with Albuminuria and Casts Classified According 
to Average and Highest Amounts Present. 


Ratio of Actual to Expected Deaths, by Basic Mortality Table, 1925-1935. 
Metropolitan Life Insurance Company Issues, 1925-1935. 
Standard Cases, Traced to Policy Anniversary i in 1937; 
Substandard, to Anniversary in 1938. 











STANDARD SUBSTANDARD 
Per Cent. Per Cent. 
Years Actual of| Years Actual of 
of Life Expected} of Life Expected 
Amount Exposed | Deaths Deaths | Exposed| Deaths Deaths 
Average 
Albumin 
10 mg. or less 
Casts 
1 or less 1,979 13 109 1,117 12 184 
2 or more 1,154 9 133 796 15 245 
Albumin 
20 mg. or more 
Casts 
1 or less 1,701 12 174 3,753 24 153 
2 or more 708 14 377 2,203 15 147 
Highest 
Persistent— 
albumin, casts or 
both 
Albumin 
20 mg. or less 
Casts 
1-2. 776 9 222 
3 or more 650 13 252 
Albumin 
30 mg. or more 
Casts 
1-2 2,987 12 104 
3 or more 2,195 17 173 























cardiovascular diseases, whereas among the other groups the mor- 
tality from these conditions was high. 

The small experience on risks limited to Substandard because 
of overweight only, but who had small amounts of casts and 
albumin in the urine, showed a mortality of 141 per cent. of the 
expected. The death rate from circulatory diseases was high in 
this group. 
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The details of this phase of the analysis are given in Table 15. 


TABLE 15 


Mortality of Risks with ee oe Casts Classified According 
to 


Ratio of Actual to Expected Deaths, by Basic Mortality Table, 1925-1935. 
Metropolitan Life Insurance Company Issues, 1925- 1935. 
Standard Cases, Traced to Policy Anniversary in 1937; 
Substandard, to Anniversary in 1938. 











Per Cent. Actual of Expected Deaths 
Years First Sixth and 
Department of Life All Five Later 
Build Group Exposed Deaths Years Years Years 
Standard 
Underweight 1,854 13 143 170 of 
Average Weight 1,842 20 207 168 288 
Overweight 2,436 22 142 155 86 
Substandard 
Underweight 2,646 21 217 222 211 
Average Weight 2,278 16 147 143 153 
Overweight 3,038 31 167 157 180 
Overweight rated 
over 25 1,041 11 141 126 164 




















*Less than five deaths. 


Mortality in Relation to Blood Pressure 

In these risks with albumin and casts, the mortality was dis- 
tinctly high for those with blood pressures above the average. 
Among Standard risks, those with clearly normal blood pressure 
had a mortality 114 per cent. of the expected, as compared with 
130 per cent. in the group with slightly elevated blood pressures 
and 206 per cent. with blood pressures high enough to warrant 
a rating. 

Among Substandard risks, the mortality among those with clearly 
normal blood pressures was 142 per cent.; the marginal group was 
small and the figure is of no significance; and the mortality of 
those with a rating for above-average blood pressure was 224 per 
cent. of the expected. 

The experience on risks Substandard because of blood pressure, 
who showed small amounts of albumin and casts, has been quite 
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unfavorable. The mortality ratio was 286 per cent. of the expected. 
A good part of the excess mortality arose from cardiovascular- 
renal diseases. 

Table 16 gives the data on this phase of the study. 


TABLE 16 


Mortality of Risks with Albuminuria and Casts Classified According to 
Blood Pressure Findings. 


Ratio of Actual to Expected Deaths, by Basic Mortality Table, 1925-1935. 
Metropolitan Life Insurance Company Issues, 1925-1935. 
Standard Cases, Traced to Policy Anniversary in 1937; 
Substandard, to Anniversary in 1938. 


























Per Cent. Actual of Expected Deaths 
Years First Sixth and 
Department of Life All Five Later 
Blood Pressure Group Exposed Deaths Years Years Years 
Standard 
Clearly normal 2,599 16 114 136 * 
Marginal 861 5 130 * * 
Above Average 899 16 206 196 223 
Substandard 
Clearly normal 2,805 21 142 136 152 
Marginal 884 Z = * * 
Above Average 1,269 21 224 200 258 
High blood pressure 
rated over 25 
Albumin averaging 
20 mg. or less 433 12 286 242 349 





*Less than five deaths. 
SUMMARY AND CONCLUSIONS 


1. The experience on risks with albumin insured under Stand- 
ard policies has been fairly satisfactory. The mortality was 106 
per cent. of the expected by the Basic Mortality Table, 1925-1935. 
The mortality among Substandard risks with this impairment has 
been high, 163 per cent. Among Standard risks, only the oldest 
have shown a mortality much above normal, but among Substand- 
ard the mortality was high at every age. No significant differences 
were found according to duration of insurance. 

2. Persistency of albuminuria was found to be a significant 
factor, both in Standard and Substandard risks. 
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3. A classification by average amounts gave no significant trend 
in the Standard material, but this factor was found significant in 
the Substandard material. The same may be said of the classifica- 
tion by highest amounts in relation to persistency. 

4. Overweight and even moderate increases in blood pressure 
were found to be unfavorable factors in the mortality of risks with 
albuminuria. 

5. The experience on cases with urinary casts has been favorable. 
The Standard risks of this type had a mortality of 101 per cent. 
of the expected ; and the Substandard, 102 per cent. No significant 
differences were found according to age, duration of insurance, 
persistency, or amounts, within the limited range of the amounts 
recorded by our laboratory. Only those with a blood pressure above 
normal had a high mortality. 

6. Risks with both albumin and casts in the urine yielded a bad 
experience. The mortality for all Standard cases was 161 per cent. 
of the expected ; and for all Substandard cases, 176 per cent. The 
results have been poor regardless of age, duration of insurance, 
persistency and amounts except in the small group of cases with 
minimal amounts of both albumin and casts. The presence of both 
substances in the same specimen was of greater import than their 
presence in separate specimens only. Both overweight and high 
blood pressure were found to be unfavorable factors. 

Certain broad results stand out very clearly in this first report 
on albumin and casts, based on the quantitative standards now in 
use by the Metropolitan since 1925. First of all, the presence of 
small amounts of albumin in a single specimen in an otherwise 
healthy risk is seldom likely to be of great significance. The presence 
of such amounts on more than one specimen, however, is of greater 
significance. A single specimen with a large amount of albumin, 
however, should be more seriously considered. Our Standard and 
Substandard experiences are contradictory in this regard, but we 
think we are justified in being cautious about such cases. It is 
definitely certain that cases in which either the average amount 
is large or a large amount is found in a single specimen, and a 
small amount on at least one other are definitely of Substandard 
calibre. This is true regardless of the age of the applicant. 








Albuminuria and Casts 189 


These risks with albuminuria showed, for the most part, the 
usual relationship between weight and mortality. For the younger 
risks, it could not be established that albuminuria constituted a 
special hazard in association with underweights. Among over- 
weights, while the evidence is not entirely clear, we think our data 
point to a greater hazard from this combination of impairments 
than is involved in a simple sum of ratings for each. The same is 
true with regard to elevated blood pressures. 

Small numbers of urinary casts appear to have no significance 
whatever. As we have already said, cases in which we find large 
numbers of casts are few, and for that reason we have insufficient 
experience on cases of that kind to say what effect large numbers 
of casts have on mortality. Certainly, no part of our analysis gave 
us cause for concern with regard to this type of risk except per- 
haps the association of casts with hypertension. 

The presence simultaneously of albumin and casts in the same 
specimen of urine constitutes an impairment of high degree. This 
finding seems to hold true regardless of age or duration of insurance, 
although the extra risk is somewhat greater for older persons. It 
is doubtful whether any risks of this kind should be granted Stand- 
ard insurance, even if found on a single specimen, except perhaps 
where the amounts are very small. Certainly the risk is great if 
the finding is persistent, and although our material is not extensive 
enough to be conclusive, even small amounts persistently found 
are probably not safe for Standard insurance. We cannot say 
definitely that the highest amount found of either albumin or casts 
is a good basis for rating such risks as against average amounts. 
Our ratios for total mortality do not so indicate, although there is 
some evidence in that direction from the cardiovascular-renal mor- 
tality. The factor of build among these risks is not clear-cut. With 
more experience we shall discover if the high mortality from tuber- 
culosis is significant. Certainly the experience on overweights is 
such as to warrant an extra rating for build in the presence of 
albumin and casts together. 

Hypertension is certainly a factor that must be considered and 
our experience indicates that even a moderate elevation of blood 
pressure in the presence of albumin and casts warrants a very sub- 
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stantial rating. Risks with high blood pressure, sufficient in itself 
to warrant rating, are not insurable if albumin and casts are both 
present in the urine. 


PRESIDENT Cook—I am sure we all recognize the value that 
the contribution of the Metropolitan has made to our conception 
of albuminuria. When I first started in the life insurance business, 
I had the feeling that albuminuria in any considerable quantity 
was a much more serious sign than I came to realize after the in- 
vestigation of the Metropolitan. It helped me, also, in another 
connection. For many years I have been reviewing periodic 
examinations of school children at a country day school outside 
of Minneapolis. At first I was very much alarmed by finding a 
considerable amount of albumin in the annual examination, per- 
haps as high as one hundred milligrams, in these boys. It was 
during football season, and I did not correlate that with the finding 
at first, and I, in some cases, asked the parents to refer the boys 
to their physician for attention on account of this albuminuria. 

Experience showed me as the years went by that these boys 
might show albuminuria, forty, fifty, eighty, a hundred milligrams, 
consecutively year after year, and yet in a period of three or four 
years it would entirely disappear and clear up, and I had no idea 
that they had nephritis. 

At the younger ages I am quite sure that we can be more lenient 
in our action on mild grades of albuminuria, especially in the young 
men that are engaged in athletics. 

This paper on one renal aspect of our cardiovascular-renal sym- 
posium is necessarily somewhat circumscribed, as any statistical 
study of that kind must be. 


In asking for a discussion of the renal phase of cardiovascular- 
renal disease, I asked Dr. Rowntree if he would broaden out some- 
what from the circumscribed paper on albuminuria and casts, and 
give us, as I think probably he can better than any other man in 
the world today, a picture as he sees it of the problem of cardio- 
vascular-renal disease as a clinician could contribute to the con- 
ception of a life underwriter. 
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I had the pleasure of introducing Dr. Rowntree last night at 
the dinner. You all know of him. No man’s name stands out in 
connection with renal investigation as does the name of Rown- 
tree, and I take great pleasure in asking Dr. Rowntree if he will 
open the discussion of Dr. Christiernin’s, Dr. Dublin’s and Mr. 
Marks’ paper. 


Dr. RowNTREE—Mr. President, Gentlemen: I consider it a 
great honor to be asked to discuss this very valuable paper on the 
significance of albuminuria and casts in the urine by Drs. Christier- 
nin, Dublin and Marks. I deem it a privilege indeed to make the 
acquaintance of the authors of this paper, and to have the oppor- 
tunity of discussing it with them and with you. May I add that 
it is always a pleasure to me to participate in any program under 
the Presidency of my old friend Dr. Henry Wireman Cook. 

I regard the communication under discussion as a distinct con- 
tribution to insurance medicine. I believe it will constitute another 
milestone in your march of progress toward the successful rating 
of applicants. It should take its place among other notable studies 
of its kind, such as those of Symonds on family history, of Fisher 
and of Hunter on the significance of increase in blood pressure, 
of Weisse on overweight, of Knight’s in his earlier studies on 
albuminuria, and with the Medico-Actuarial studies of Dr. Rogers 
and Mr. Hunter. 

This investigation will undoubtedly increase your efficiency in 
the rating of applicants, but it will also prove of value to doctors 
throughout the world in determining the outlook of patients who 
present themselves with albuminuria and casts in the early stages 
of cardiorenal-vascular disease. Guidance in such matters is 
urgently needed by the medical profession. While there is much 
research activity in all fields of medicine, I believe that you as a 
group are in the most favorable position to make lasting contri- 
butions in the realm of prognosis. Since you deal statistically with 
the earliest manifestations of disease and have the opportunity 
of following large numbers of patients through years and decades, 
your position is unique for establishing facts and for the education 
of the rest of our profession in matters pertaining to prognosis. 
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My function in this symposium is to discuss the role of the 
kidney in cardiorenal-vascular disease. Your President has asked 
me to clarify the present situation. He would like me to present 
the important but conflicting view points of the different workers 
in this field during the last 100 years, correlate their various con- 
cepts, weed out the wheat from the chaff, and give you a clean-cut 
picture of just what is what in cardiorenal-vascular disease. 

His request all but stumped me. However, I obtained some in- 
spiration in listening to the nonsense of that sage of the radio, 
Charlie McCarthy. Perhaps you may recall that on a recent 
Sunday night Charlie announced that he was now an artiste—in 
fact a singer, and that he essayed to sing the “Sextet from Lucia” 
as a solo; whereupon Nelson Eddy replied that this was an absolute 
impossibility—in fact he said “It can’t be done.” Charlie thereupon 
naively remarked—“Is that so! Well perhaps that explains some 
of my difficulties.”” Now in this opera on nephritis we have a sex- 
tet, and in this sextet are heard many voices—the voices of the 
diagnostician, the gross pathologist, the microscopist, the chemist, 
the physiologist and the clinical pathologist, accompanied by a 
great chorus of general practitioners. Each artist sings his role 
in his own language—French, German, Italian, English, or perhaps 
one of the Scandinavian tongues. Since they perform more or 
less simultaneously, but not in unison, the effect is somewhat con- 
fusing and their meaning not always altogether clear. 

Not being an artist myself, I will not essay a solo, but will con- 
tent myself rather with the role of a simple commentator, and 
venture some remarks on the music, the motif, the stage, the per- 
formers and their parts. In presenting my viewpoints in this 
connection I will resort to a series of slides. 

The greatest student of nephritis that the world has ever known 
was Richard Bright. Over a hundred years ago he began his in- 
vestigation in the wards of Guy’s Hospital, in the laboratory and 
in the autopsy room. His laboratory equipment consisted of a 
spoon and a candle. Fig. I. With this simple apparatus he estab- 
lished once and for all the relationship of albuminuria to diseases 
of the kidney. In his laboratory was studied also the role of urea 
in nephritis by one of his associates, Owen Rees. Bright had un- 
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FIGURE I. 


The type of laboratory equipment used by Bright 
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canny insight and seems to have visualized all of the important 
lines which investigations have taken in the attempt to solve the 
many problems involved in cardiorenal-vascular disease. Bright 
had the happy faculty in investigation of setting his own feet in 
the right path, thereby leading his followers into fruitful avenues 
of research. 


THE FUNCTION OF THE KIDNEY IN HEALTH AND DISEASE 


In order to understand the function of the kidney in disease 
we must for a moment get a glimpse of its function in health. The 
function of the kidney is to help maintain homeostasis in the body 
through the elimination from the blood to the urine of excessive 
waste products. These functions embrace (1) the excretion of 
water, salt, and the maintenance of water balance of the body. 
(2) The excretion of end products of metabolism. (3) The main- 
tenance of acid base equilibrium. (4) Synthesis, as exemplified 
in hippuric acid, and (5) the control of hormonal content of blood. 

By the aid of a simple scheme (Fig. II) prepared some years 
ago by Dr. Philip Hench of the Mayo Clinic, it is possible to grasp 
at a glance the development of the different theories of renal 
physiology of the last century in relation to the mechanism of 
excretion of urine. Bowman in 1842 stated that urine was excreted 
by the simple process of secretion on the part of both the glomeruli 
and tubules. Ludwig favored mechanical filtration through the 
glomerulus and reabsorption by diffusion in the tubules. Heiden- 
hain thought it all a matter of the vital process of secretion. Cushny 
introduced the concept of the mechanical filtration through the 
glomerulus of deproteinized plasma and the vital reabsorption of 
Locke’s solution by the tubules. Starling and Verney accepted 
this viewpoint but maintained that the tubules were capable of 
secreting additional urea and certain dyes into the urine. The 
work of E. K. Marshall on the aglomerular fish would seem to 
prove this contention, at least so far as certain dyes are concerned. 
This point of view is accepted by A. N. Richards. It would seem, 
therefore, that the mechanism of urinary excretion is at last fairly 
well established. 
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FIGURE II. A schematic presentation of the physiology of urine secretion 
as prepared by Dr. Philip Hench. 


Based on the modern concept of urinary secretion, a really 
tremendous load of work is thrown upon the kidney, as indicated 
by the accompanying table from Cushny. (Figure III). The 
purpose of renal activity is not just the excretion of urine but 
rather the clearing and purifying of the blood. It is estimated 
that 90 litres of plasma are cleared and purified in the production 
of one litre of urine—eighty-three litres is water and all but one 
litre of this is reabsorbed in the tubules together with glucose, salt, 
urea, uric acid, potassium, phosphates, sulphates, etc. 

Since the kidneys function by night as well as by day their work 
is not only enormous but also continuous. While it is true that 
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certain glomeruli and their accompanying tubules may at times 
be at rest temporarily, the kidney as a whole—like Tennyson’s 
brook—goes on forever. The continuity of action constitutes a 
constant and considerable strain and this may be a factor in bring- 
ing on nervous and vascular reactions within the kidney and extra- 
renally which may play a role in cardiorenal-vascular disease. Since 
renal ischaemia has been found by Goldblatt to result in hyper- 
tension, the question arises with me as to whether a fatigued 
kidney may close off an excessive number of glomeruli and tubules, 
thereby automatically inducing renal ischaemia, which in turn leads 
to increase in blood pressure. This, of course, is merely an untried 
suggestion. 


RENAL FUNCTIONAL TESTS 


For many decades after Bright, medicine centered its interest 
on the clinical manifestations of kidney disease, on urinalysis, and 
on necropsy findings, both gross and microscopic. But towards 
the end of the last century and in the beginning of this one, the idea 
developed that it should be possible to test the function of the 
kidney quantitatively in health and in disease. Hence tests of renal 
function were introduced. Originally these tests concerned the 
excreting capacity of the kidney (Fig. IV a) and dealt exclusively 
with the urine. Later they dealt with the mounting concentrations 
or accumulations of substances (Fig. IV b) in the blood which 
because of diminished renal function had failed to be excreted, 
and finally tests were employed to reveal the coefficients or rates 
of excretion (Fig. IV c). During the last thirty years renal 
functional tests have come to occupy a place of paramount im- 
portance in the investigations of disease of the kidney. 

The tests of preference at the present time are, the urea clearance 
test of Van Slyke and the dye test (phthalein test or PSP) of 
Rowntree and Geraghty as modified by Shaw; the creatinin 
clearance test of Rehberg (indicating to a large extent glomerular 
activity) and tests involving the quantity and specific gravity of 
urine as devised by Mosenthal and by Newburgh. These pro- 
cedures give an uncanny insight into the functional efficiency of 
the kidney. Thirty years have elapsed since we introduced the 
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FIGURE IV 
TESTS OF RENAL FUNCTION 


A. Tests of Excretory Capacity 
Water (Albarron) 
Chemicals—potassium iodide, lactose, salicylates, sodium chloride 
urea-sugar following phloridzin 
Enzyme—diastase (Wohlegemuth) 
Dyes—methylene blue, indigo carmine, rosanaline Phenolsulphonph- 
thalein (1910) 
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B. Tests of Concentration 

Concentration in the blood of: 
Ions—by electrical conductivity 
Molecules and ions—by cryoscopy 
Cholesterol 
Total incoagulable nitrogen—total non-protein nitrogen 
Urea—Doremus, Marshall, Hench, Van Slyke and Austin, Carr 
Creatinine, uric acid, phosphorus, sulphates 


C. Rates of coefficients of secretion of: 
Urea—Ambard, Van Slyke 
Urea clearance test 
Phenolsulphonephthalein—Shaw, Habein, Rowntree, Chapman and 
Halsted 
Creatinine filtration or clearance—Rehberg 
Sulphates—Wakefield, Keith and Macy. 


D. Miscellaneous Tests 
Urinary concentration relative to food and water intake—Schlayer 
and Hedinger—Mosenthal, Newburgh 
2. Urea ratio—Mosenthal and Bruger 
3. Synthesis as exemplified in Hippuric acid—Kingsbury 
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phenolsulphonphthalein test which constituted the first test of renal 
function of true practical clinical value. 


CLASSIFICATION OF NEPHRITIDES 


As time has passed numerous pathologists, clinicians and in- 
vestigators have felt a growing need for further classifying the 
various forms of nephritis and diseases of the kidney. Some classi- 
fications have been based solely on clinical grounds, some on 
pathologic findings, others on functional derangement as evidenced 
by chemical studies. The outstanding classifications at present are 
those suggested by Senator, Aschoff, Addis, Volhard and Fahr, 
Christian and by Widal and Javal. (Fig. V.) 

Volhard and Fahr emphasized the necessity of differentiating 
from glomerulonephritis the pathologic processes found in the 
tubules and those encountered in the vascular diseases as exempli- 








198 


FIGURE V 
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Classification of Chronic Nephritis 
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fied in benign and malignant hypertension. The latter was made 
possible in part by the employment of renal functional tests, the 
sphygmomanometer, and the ophthalmoscope. Their classification 
unquestionably constitutes a milestone in the development of our 
knowledge of nephritis, as it led to more intensive investigations 
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into all its various forms. However, as a classification it is not al- 
together perfect. The criticism of Aschoff—the leading patholo- 
gist of his day, is subtly revealed in his use of the term “nephro- 
pathia” instead of nephritis, and of Addis, America’s most careful 
student of nephritis, by his adherence to the old term “Bright’s 
disease’’ instead of nephritis for forms other than the glomerular 
or hemorrhagic form. All three, Volhard and Fahr, Aschoff, and 
Addis, however, agree on the desirability of differentiating de- 
generative and vascular forms from inflammatory glomerular 
nephritis. Christian, who may justly be regarded as one of our 
soundest students of the subject, in both clinical and pathological 
fields, questions the existence of lipoid nephrosis as a separate 
disease representing tubular degeneration since he, like Bell, feels 
that many cases of this so-called lipoid nephrosis represent true 
glomerular nephritis in a different phase. In fact Bell actually 
classifies lipoid nephrosis as a sub-division or form of glomerular 
nephritis. Christian also believes that we should not forsake the 
old term “Bright’s Disease”. Widal and Javal recognize two 
varieties of nephritis, an azotemic and chloremic form. All of 
these authorities concur in the belief that mixed or combined forms 
of nephritis are of common occurrence. 

The correlation of some of these forms of nephritis is ingeniously 
revealed in the arrangement presented by Weiss (Fig. VI). It is 
a matter of general agreement that in inflammatory nephritis, 
glomerular destruction predominates, that in true degenerative 
nephropathies, the tubular changes are paramount, and that in 
circulatory or vascular forms of Bright’s disease, the renal arteries, 
large and small and the arterioles (and perhaps the afferent vessels 
to the glomeruli) are principally concerned, that the disease is 
widespread and general throughout the organisms leading to death 
as a rule by injury other than that directly to the kidney. 


THE ETIOLOGY AND PATHOGENESIS OF NEPHRITIS 


Obviously the cause of nephritis interests us most of all, but 
unfortunately neither its etiology nor pathogenesis is clearly 
established to date. However, it has long been recognized that 
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FIGURE VI 


The Nomenclature of Chronic Kidney Disease; Their Relation to One 
Another and to the Main Clinical Syndromes 
of Bright’s Disease 
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glomerular nephritis develops commonly as a sequela of certain 
acute infections involving the throat and upper respiratory tract. 
Unquestionably the haemolytic streptococcus is concerned etiologi- 
cally in a large proportion of cases with the diffuse disease, as 
proven by recovery of the organism in culture, or its recognition 
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through specific agglutinations and antistreptolysins, and also by 
the successful reproduction of the disease with haemolytic strepto- 
coccus in certain animals. Likewise the streptococcus viridans in 
subacute bacterial endocarditis is commonly associated with focal 
embolic glomerular nephritis. While much is known relative to 
the association of amyloid disease with chronic suppuration, little 
or nothing is known relative to the cause of lipoid nephrosis. Like- 
wise the pathogenesis of arteriosclerosis, hypertension and cardio- 
renal-vascular diseases is still obscure. 


ACUTE OR CHRONIC GLOMERULAR NEPHRITIS 


The acute form as a diffuse process, is most frequently seen in 
children as the sequela of scarlet fever, a septic sore throat, ton- 
sillitis, or some other form of upper respiratory infection, due as 
a rule to streptococcus haemolyticus. The focal form commonly 
is caused by streptococcus viridans and occurs as a complication 
of subacute bacterial endocarditis. 

The onset of the diffuse form may be acute or insidious, the 
course mild or severe. Oliguria, haematuria, and oedema are al- 
most constant as is also albuminuria. Hypertension likewise is 
extremely common. Renal insufficiency develops with great fre- 
quency, the level of the blood urea varying inversely with the 
quantity of urine excreted. Uraemia develops if the insufficiency 
is marked, and is characterized by stupor, twitching of the muscles 
and often coma and convulsions. Despite the gravity of the clinical 
findings, recovery is the rule and a fatal outcome is the exception, 
the immediate mortality usually averaging less than 5 per cent. 

The chronic form may follow an insidious onset or follow the 
acute onset and stormy course of acute nephritis. Latent periods 
or remissions are the rule, the disease progressing by successive 
acute exacerbations. Microscopic haematuria is the most constant 
finding, together with albuminuria and casts. Hypertension appears 
early as a rule and tends to be progressive. The disease tends to 
go in one of two directions—the hydropic (nephropathic) form 
in which oedema is marked or the azotemic (dry) form leading 
to uraemia. In many instances both tendencies are apparent. 
Acidosis also is very common, especially in the terminal stages. 
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In chronic glomerulonephritis the prognosis is bad. Once renal 
insufficiency is definitely established the end is frequently only a 
matter of months or a year or two at best. 

The most important contribution to our knowledge of this 
disease within recent years came from the work of Addis. He 
has studied the sediment of 12 hour urine collections microscopi- 
cally and has quantitatively determined the number of red and 
white blood cells, epithelial cells and casts. The latter he has 
counted differentially and has emphasized the importance to prog- 
nosis of the presence of a large number of “Failure casts’ which 
appear in the urine in the terminal stage of the disease. Fig. VII. 

The fact that glomerular nephritis is so often the sequela of 
infection with streptococcus haemolyticus would suggest the possi- 
bility of its improvement through immunological measures and 
the prophylactic use of modern chemotherapeutic agents such as 
sulfanilimide and related compounds. 


THE NEPHROSES 


Tremendous interest has centered on the lipoid nephroses 
during the last two decades, especially as the result of the studies 
of Epstein which indicated the diminished protein content of the 
plasma and the value of high protein feeding in its treatment. The 
cause is unknown. It is characterized by an insidious onset, 
generalized oedema and a waxy pallor. Albuminuria is marked, 
often extreme. The blood pressure remains normal. The blood 
chemistry is of great diagnostic significance but it is not specific. 
It consists of low serum proteins, especially of the serum albumin, 
and at times reversal in the albuminglobulin ratio. Lipaemia is 
present as is also a high level of cholesterol. The sedimentation 
rate is increased. Renal function usually remains normal, as indi- 
cated by urea clearance studies and the dye tests. The prognosis 
is rather grave though more than 50 per cent. recover. The high 
protein diet, the judicious use of diuretics and the removal of foci 
of infection have all proved of benefit in its management. 

The plasma proteins have come into great prominence. Nor- 
mally they total 6.3 to 8 per cent. Serum albumin usually averages 
4 to 5 per cent. and the globulin 2 to 3 per cent. They yield an 
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osmotic pressure of roughly 30 mm. Hg. Serum albumin exerts 
four times the osmotic pressure of the globulin. It fluctuates 
markedly and can be regenerated to the extent of 25 grams daily. 
As it decreases serum globulin tends to increase. Oedema results 
from bodily depletion of serum protein. At the critical point the 
total proteins are usually decreased to 5.5 per cent., the serum 
albumin to 2.5 per cent. In the urine the albumin loss may amount 
to as much as 40 to 50 grams. Increase over normal in the urine 
usually indicates glomerular injury while the loss of more than 
one gram daily suggests degenerative disease. 

Lipoid nephrosis is regarded by many as a degenerative process 
involving chiefly the tubules, by others as a general disease rather 
than a disease of the kidneys, by others, including Bell and 
Christian, as a transitional phase of glomerulonephritis. 

Other clinical varieties of nephrosis exist, notably amyloid 
disease, which as a rule is secondary to chronic suppuration and 
renal disease secondary to poisoning with heavy metals, especially 
mercury. Experimental nephrosis is readily produced in animals 
with uranium, mercury and racemic tartrates. These forms of 
nephroses, however, do not represent lipoid nephritis. Similarly 
acute or chronic deficiency in serum albumin can be induced by 
plasmaphaeresis but the resulting condition fails to constitute the 
lipoid form as encountered in the human. 


CARDIORENAL-VASCULAR DISEASE 


In this category we find the old time arteriosclerosis, arteriolar 
nephrosclerosis, essential and malignant hypertension. Irrespective 
of which is present the cause is unknown. (Fig. VIII.) 

Interest in newer phases of the subject should not lead us to 
lose sight of the importance of the old time arteriosclerotic kidney. 
An instance of this was recently encountered by the author in a 
case in which the attending physician stated that he had no idea 
just what was wrong with the old gentleman. It was a patient 
with an insidious onset of nausea and vomiting, a senile old man 
in whom a blood urea was well over 200 mg. per 100 cc. blood, 
the condition rapidly ending in death. 
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FIGURE VIII 
Circulatory Nephropathies 


Senile Arteriosclerosis—chronic disease of the vessels of the aged with 
especial emphasis on vessels of kidney leading to renal insufficiency— 
uraemia 
cause unknown 


Arteriolar Nephrosclerosis—10% leading to renal insufficiency 
cause unknown 


Benign Hypertension—hypertension may persist for many years—latent 
—or effecting heart or brain 
late albuminuria and cylindruria 
later symptoms and signs as in chronic glomerulonephritis and tendency 
to uraemia 


Malignant Hypertension—more rapid course with more severe clinical 
manifestations and usually death within 2 years 


Blood pressure studies and renal functional tests have aided in 
the differentiation of essential hypertension from true glomerular 
nephritis. Essential hypertension may persist for years doing but 
little harm, but later cripples the patient through the injury to 
eyes, heart, brain, or kidneys. The fulminating form of hyper- 
tension is truly malignant, killing surely and quickly, often in 
months, though occasionally patients survive as long as four to 
five years. 

Janeway, one of our earliest and most outstanding students of 
cardiorenal-vascular disease was among the first to recognize the 
widespread nature of the vascular changes and the frequency with 
which involvement of organs other than the kidney was abnormal 
at post mortem. The accompanying table (Fig. IX) appears in 
one of his articles published more than twenty years ago. Perhaps 
not more than 10 per cent. of such cases of cardiorenal-vascular 
disease die of renal insufficiency. 

A most intensive study of malignant hypertension has been 
carried on for many years at the Mayo Clinic by Keith, Wagner 
and Kernohan in which they have correlated clinical manifesta- 
tions with the laboratory and autopsy findings. One of their 
slides (Fig. X) in itself constitutes a whole lecture on the subject 
of diffuse arterial disease with hypertension. It ties up the pro- 
gressive nature of the clinical manifestations with the progressive 
changes in the vessels, the fundamental process being the thickening 
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FIGURE IX 
Male Female 
per cent. of total per cent. of total 
known—137 known—47 Total 
No. Per cent. No. Per cent. 
Gradual cardiac insuff- 
PICRLY aNiak siewcsne ss 48 35.0 12 25.5 60 
Uremic convulsions, 
coma, or gradual 
SENNA ob anpaececkens 31 22.6 15 31.9 46 
Cerebral apoplexy or its 
PRBUIES. oc cewnacee ses 20 14.6 9 19.1 29 
Angina pectoris ........ 10 7.3 0 ne 10 
Edema of lungs........ 6 4.4 1 2.1 7 
Progressive anemia .... 1 0.7 2 4.3 3 
Pericarditis ...........- 1 0.7 0 ae mis 
Complicating acute in- 
fections disease ...... 9 6.6 4 8.5 13 
Other accidental causes. 7 Je | 2 4.3 9 
RIMEMOWE 6c. cou es000s 25 uae 3 554 
SHHUEN: 2cucncsicchuun cca 4 2.9 Z 4.3 6 
162 50 212 














of the arterial wall at the expense of its lumen, with consequent 
ischaemia leading to increase in blood pressure and eventually to 
functional and circulatory failure. In the study of this disease 
important information is derived from the use of the ophthalmo- 
scope, sphygmomanometer and microscope and from special studies 
of the heart. To the well informed the fundus of the eye reveals 
much of fundamental importance. From the standpoint of diagno- 
sis it is the polished surface that takes the finger print of disease 
and from the prognostic viewpoint the wall in Belshazzar’s palace 
on which is written the fate of the patient. Cardiac studies are 
also of the greatest significance since in most instances the heart 
fails before the kidneys. 


SoME Si1pE LIGHTS ON HYPERTENSION 


Little is known concerning the cause of hypertension yet some 
light is being shed on its pathogenesis. Contributions are appear- 
ing from the wards and from experimental studies in the fields 
of physiology and chemistry which have fundamental bearing on 
the problem of hypertension. The existence of a prehypertensive 
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state has been revealed by the late Dr. George Brown by the use 
of his so-called “cold test”. Much hope has surrounded the possi- 
bilities of relief from hypertension through sympathectomy. This 
movement was inaugurated some years ago by me in requesting 
Dr. Adson to remove the 2nd, 3rd and 4th sympathetic ganglia 
bilaterally in one of my cases of malignant hypertension. The 
drop in blood pressure following the removal of each ganglion was 
striking. The immediate clinical effects were excellent. How- 
ever, the thought back of the suggestion was not the cure of hyper- 
tension, but the introduction of a safety valve effect; protection 
for the vital centers in times of stress by the relatively easy dila- 
tation of the vessels of the lower extremities deprived of their 
vasoconstrictors. Much excellent work has been done in this field 
by Adson, Craig, Heuer, Peet and others. Many patients have 
been helped materially. But their work has also served to demon- 
strate that other and still more important factors are playing a 
major role in the pathogenesis of hypertension. 

The most significant advances in our knowledge of hypertension 
have come from the investigations of Goldblatt and his collabora- 
tors. They may be tabulated as follows: (Fig. XI.) 


FIGURE XI 


Experimental Hypertension Through Renal Ischaemia Contributions 
of Goldblatt and collaborators 


1 Renal artery clamps and technic of application 

2 Bi or unilateral renal ischaemia induces hypertension 

3 Hypertension in dogs—5 years duration—in monkeys 

4 Degree of ischaemia determines type—benign or malignant 

5 Hypertensive eye ground changes and uraemia reproduced 

6 Hypertension—unaffected by a—sympathectomy b—neurectomy 
c—carotid sinus extirpation and d—hypophysectomy 

7 Aortic clamp just above renal arteries—same result 

8 Ischaemic hypertension—humeral in origin 

9 Nature of agent unknown—adrenals under suspicion 


Thus through continuous, controlled renal ischaemia, hyperten- 
sion and many of its clinical manifestations have been reproduced 
experimentally, its pathogenesis has been somewhat clarified and 
the possibilities revealed of rational approach to treatment. Thus 
we are brought a step nearer to an understanding of the problem 
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of hypertension. However, we have yet to learn the cause of under- 
lying vascular changes which lead to the renal ischaemia and in 
turn to hypertension. 

In this connection and largely as the result of Goldblatt’s ex- 
periments, attention is turning again to the kidney itself. The 
experiments of Tigerstedt and Bergman of forty years ago are 
recalled, in which they obtained from the kidney a substance capa- 
ble of increasing blood pressure which they called renin. This 
substance was said to raise blood pressure only in the species from 
which the kidney and renin were derived, i. e., that the effect was 
specific to the species. This has been disproved recently by the 
work of Landis which indicates effective pressure effects from 
renin of a heterologous origin. 

Purification of renin and its biological assay has been carried 
out by Professor W. W. Swingle of Princeton who has permitted 
me to give the results of his studies prior to their publication. He 
has found that the pig’s kidney represents the best source of renin. 
It is a globulin by nature. He has purified the globulin to the 
extent that in the dog 0.1 mg. given intravenously raises mean 
blood pressure 41 mm. Hg. and 0.4 mg. raises it 112 mm. Hg. He 
has expressed its potency in terms of units—a renin unit consisting 
of the amount of renin necessary when administered intravenously 
to raise the mean pressure of a dog 40 mm. Hg. Renin is relatively 
non-toxic, 35 mg. intravenously proving innocuous to dogs except 
so far as increase in blood pressure is concerned. The rise in blood 
pressure is rather rapid in onset and persists over a period of 
hours. 

In conclusion I wish to congratulate the authors of this paper 
for their important contribution. I agree with their conclusions 
that the decrease in incidence of nephritis is due in part to the 
chiseling down of nephritis to smaller proportions by the lopping 
off from it of certain disease processes which belong more fairly 
in other categories. But I do not believe that this is the sole reason 
for the decline. Prevention of certain infectious diseases and 
their better control also play a role. With our better knowledge 
of immunology and the introduction of newer chemotherapeutic 
products this will probably become still more of a factor. 
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Finally there is one criticism of your group that I wish to offer, 
viz., that many of your publications are difficult to find. Such 
articles as this by Christiernin, Dublin and Marks should be shorn 
of insurance parlance and published in journals that reach all of 
the medical public. You must always remember that by virtue of 
your interest in better rating in insurance you are constantly deter- 
mining the significance of the early manifestations of disease and 
establishing a better insight into prognosis. This you are doing 
not only as individuals but as groups by organized statistical 
methods. Hence you are automatically placed in a position of 
leadership relative to prognosis. You owe it to the medical pro- 
fession to see that your findings are made available to medical men 
in general. 


PRESIDENT Cook—Thank you very much, Dr. Rowntree. I am 
afraid that no many of us will agree with Dr. Rowntree’s modest 
statement in regard to his ability to perform a sextet. If I might 
borrow his musical analogy, I would say that he has given us a 
full cardiovascular-renal symphony orchestra. 

Would someone like to ask Dr. Rowntree or Dr. Christiernin 
or Mr. Marks, or Dr. Dublin some question in regard to the back- 
ground they have of this paper, or contribute further to the dis- 
cussion of the subject? 


Dr. CuHartes P. CLlarkK—May I ask a question? I spoke to 
Mr. Marks yesterday about the question of casts in the urine. 
Sometime ago, I suppose seven or eight years ago, a group of us 
got together and discussed the question of the salient point of 
casts. The reason I brought up that question is that there is such 
a divergence in the opinion as to what is and what is not a cast. 

That point was brought out some years ago when Dr. McGow 
wrote to us asking in what percentage of cases we found albumin, 
and in what percentage we found casts. We got a letter back 
rather quickly. He said, “Dr. Clark, this is most amazing. Your 
laboratory finds casts in only one-half of one per cent. in the 
specimens received. In one laboratory they find fifty per cent. of 
the specimens.” 
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Now, at the time we had this little conference, if I remember 
rightly, the Metropolitan were finding casts in about fifteen per 
cent. of their specimens, the Prudential in about twenty per cent., 
the Equitable in about ten or twelve per cent. and the Mutual 
Benefit in a little less than one per cent. 

Dr. Conley, of our office, one of the older men, has had long 
training in medical laboratory work, having been the director of 
the Newark Hospital Laboratory, and I think he knows what a 
cast is. Dr. Sweet and I discussed a question yesterday in con- 
nection with this paper, which, by the way, is a most splendid one, 
and we agreed that we would back up Dr. Conley in what he 
decides is and is not a cast. 

When I was working with Dr. Kingsbury on this albumin prob- 
lem, we took up the question of casts at that time, and we could 
not agreee ourselves as to whether many of the bodies which we 
call casts were casts. He pulled out of his library a book published 
by some German, whose name I have forgotten, in which he gave 
a study of the microscopic findings in kidneys, and he showed that 
these so-called cylindroids were as common as the true casts that 
we find described in most of the laboratory’s technical books. 

I do not know today whether we are right or whether we are 
wrong, but I was impressed with this in the paper, the fact that 
casts did not seem very significant in creating increased mortality 
and that rather made me believe that these things that the Metro- 
politan laboratory call casts are perhaps not casts; maybe they 
are cylindroids ; maybe they are mucous; maybe they do not mean 
pathology at all, and that is why they did not show up as being a 
very important element, particularly in the cases where blood 
pressure and hypertension is present. So I should like to have 
Dr. Rowntree tell us what are and what are not casts. 


Dr. T. D. Scowarz—I should like to direct a question to the 
finding of hematuria. In receiving specimens, naturally we are 
somewhat limited in the number that we can ask for, and in looking 
at the microscopic picture at times, it is extremely difficult to come 
to a definite conclusion that what you are looking at are not actually 
red blood cells. By that I mean that sometimes yeast cells are 
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present. You may not find buds on them. They may be similar 
in size to red blood cells. We may sometimes find renal cells which 
at times it is hard to determine the morphology of under the 
microscope, but again will be similar in size to some red blood cells, 
and at times we find little, perhaps we call them droplets, and yet 
there is nothing to account in the nature of the preservative as to 
why they should be present, and they may also be of almost the 
same size and dimensions as the red blood cell, and then again in 
certain cases where we may have some prostatic disorders and we 
find some of these prostatic secretions. 

It is fine when they are of a different size, but when you have 
them of various sizes and some of them are the size of red blood 
cells and you try your best to determine even under staining con- 
ditions, and you say, “Well now, there are red blood cells present 
here together with everything else”. What is the best way of finding 
out whether there are or are not red blood cells there? 


Dr. CHartes F. NicHots—Will Dr. Rowntree discuss the 
Addis’ count and whether normal people by the Addis’ method 
put out casts and red cells all the time in the urine? 


PRESIDENT CooK—I guess we have enough now, Dr. Rowntree. 
In answering those questions, you have to remember that our 
specimens may be one, two, three, or four days old, sent in a little 
bottle from Texas or California, or somewhere. It isn’t the same 
as examining a specimen in the hospital. 


Dr. RowNTREE—I think the last man to ask a question answered 
the other two as well as or better than I can. I know what I call 
a cast and what I call a cylindroid and what I call a red blood 
cell. Of course, I may be wrong. On the other hand, I think the 
crucial piece of work has been done; I think if you will study that 
piece of work you will have no further difficulty, and that is done 
by Addis. That is why I said I regarded him as the greatest living 
expert worker in the field, or specialist in the field at the present 
time as contrasted to a great, broad condition. 
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Addis has spent his years throughout life studying nephritis and 
urine. He doesn’t depend upon a specimen taken under haphazard 
conditions. He knows the condition; he has a twelve-hour speci- 
men; he puts it through a process of centrifugalization; he brings 
it down to a very small volume; he handles it as we would a red 
blood count or a count from a quantitative point of view; he uses 
stains, if necessary, and he has come to the conclusion that we all 
secrete albumin normally in small amounts. We all put out, far 
beyond what we ever dream of, cellular elements in the form of 
casts. The normal student at the University of California averages 
between one to four thousand casts in a twelve-hour specimen, 
that is among the well, and among those with renal disease, the 
figures mount to thousands and hundreds of thousands. 

Red blood cells are there in very large numbers, approximating, 
I should say, half a million, offhand, and half a million white blood 
cells, which can be differentiated. 

My belief is that if you will as a result of my work just settle 
down and study publications of Addis, you will get a better insight 
into urine than from anything that I can say or write. I believe 
that you can answer all your questions readily by studying Addis’ 
publications. 


PRESIDENT Cook—Dr. Christiernin, have you anything in clos- 
ing? 


Dr. CHRISTIERNIN—I have nothing to say about the paper. I 
want to express our great appreciation to Dr. Rowntree for his 
kindness in coming here and talking to us and discussing it and 
telling us so many other valuable things. 


PRESIDENT CooK—Now we come to the last but by no means 
least section of the cardiovascular symposium, which has to deal 
with the clinical aspects of this condition, and certainly we could 
have no one who could speak with greater authority or greater 
interest than Dr. Willius. We have listened to him before. He is 
well known to all of us, and I take great pleasure in calling upon 
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Dr. Willius, head of the Heart Clinic of the Mayo Clinic. Dr. 
Willius ! 


Dr. Freprick A. Witt1us—I think there is a little misunder- 
standing about the title of my paper. Dr. Cook just now rather 
implied a larger order. I am limiting my discussion entirely to 
coronary diseases in relationship to insurance. 
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CORONARY DISEASE AND LIFE 
INSURANCE 


By Freprick A. WIttivs, M. D. 


Division of Medicine, The Mayo Clinic 
Rochester, Minnesota 


Even the skeptic is obliged to accept the fact that coronary 
disease is on the increase in this country today and that its inclu- 
sion of the younger age groups has become an alarming problem. 
Several years ago many authorities countered this contention with 
the assertion that the presumable increase in incidence of the disease 
was more apparent than real, and ascribed this artefact to a 
better understanding of the condition and also to the greater 
accuracy of its recognition. This assertion, however, has not been 
wholly confirmed, even granting the fact that a better understanding 
of coronary disease has been acquired by the vast group of American 
physicians and that their diagnostic acumen has been remarkably 
improved. The real proof of this controversy is found in the 
careful review of material obtained at necropsy over the past 
twenty-five years, wherein an ascending curve of incidence is 
clearly evident. This evidence certainly confirms the clinical ex- 
perience of the cardiologists who are constantly in contact with 
large numbers of patients afflicted with heart disease. 

Insurance companies likewise, are in splendid position to verify 
these facts through their individual and composite mortality data, 
and some have already volunteered the information that in the 
payment of death benefits, fifty cents of every dollar is disbursed 
because of deaths resulting from cardiovascular-renal disease. 
When this general classification is partitioned into its component 
diseases, it is found that the great majority of the cases are dis- 
tributed into the category of coronary and hypertensive disease. 
The extremely frequent coexistence of these two diseases demands 
no emphasis. 
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The insurance medical examiner, the medical director and the 
other consulting physicians engaged in medical work for insurance 
companies are obliged to approach diagnostic problems from a point 
of view and with a philosophy that are wholly different from those 
of the ordinary practitioner of medicine. With few exceptions, 
the latter occupy a position of trust in which frank discussion and 
understanding obviously operate to the patient’s advantage. But 
in the case of the medical examination of an applicant for insurance, 
where either acceptance or rejection confronts the applicant, it 
may seem to many individuals ethical to withhold certain informa- 
tion on the premise that if anything is amiss, the insurance examiner 
will discover it. This attitude, unfortunately, is not infrequently 
fostered by the agent desiring to sell life insurance, and in some 
instances personally known to me, by the medical examiner himself, 
who has gone so far as to administer sedatives for some period 
of time preceding the “real” examination. 

It is therefore obvious that in insurance medicine the evidence 
sought for must to a large degree be objective. I realize that ex- 
ceptions to this statement exist and that the insurance companies 
have other means of detection at their command, but the simple 
fact that their applicants comprise literally millions of individuals, 
such methods practically can apply only to a relatively small group. 
The large-policy class of persons is one problem wherein special 
effort can perhaps be fairly accurately applied, but the small-policy 
class of persons, which in the aggregate is probably more important, 
offers the greatest difficulty, wherein too extensive investigation 
would appear to be unprofitable. 

Coronary disease, partly because of its increasing incidence and 
its more frequent occurrence among the younger age groups, but 
chiefly because of the relatively inconspicuous or absent objective 
phenomena that so frequently obtain, is a problem of tremendous 
importance to the insurance companies. 

It is my intention, in this discussion, to approach the problem 
of the clinical recognition of coronary disease from the viewpoint 
of insurance medicine, which to a large extent will be with an 
objective rather than with a subjective philosophy. 
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I believe that it is fair to assume that the third decade of life 
is the first seriously to interest the life insurance companies, since 
I understand that applicants earlier in life constitute a relatively 
small group of individuals. Although clinical studies do not com- 
prise the statistical numbers ordinarily available in insurance 
medicine, they are in some respects more accurate in so far as they 
may comprise the actual findings as revealed by careful postmortem 
examination. In this connection I wish to refer briefly to the re- 
sults of a study® published in 1937 in which the incidence of the 
eight principal forms of heart disease in 3,418 cases was investi- 
gated. This study included ten decades of life and postmortem 
examination was conducted in 60 per cent. of the cases. From 
these data I was enabled to determine with reasonable accuracy the 
mathematical probability of patients known to be suffering from 
heart disease having one of the eight principal forms of heart 
disease included. 

In the third decade of life, the ratio of probability of coronary 
disease was 1:23; in the fourth decade, 1:8; in the fifth decade, 
1:4; in the sixth decade, 1:3; and in the tenth decade, 1:6. These 
figures are significant, but are without doubt exaggerated over those 
occurring among the general population, because these statistics 
were derived from the records of a large clinic wherein the incidence 
of organic disease naturally tends to concentrate. They are, never- 
theless, significant, even though they cannot be applied literally to 
insurance medicine. 

Interestingly, the incidence of hypertensive heart disease closely 
parallels that of coronary disease and as already remarked, the 
two diseases frequently coexist to afflict the same individual. 

Clinicians are conscious of the fact that hereditary influences 
play an important role in the so-called degenerative cardiovascular 
diseases. It appears to me that the insurance companies have in 
their possession very valuable data regarding this question, data 
which the more limited material of clinicians does not afford. I 
am not aware of any recent contribution on this subject wherein a 
large amount of material has been utilized. In a relatively small 
series of cases, Goldsmith and I in 1937 showed that of 300 patients 
who had coronary thrombosis, 55 per cent. revealed family histories 
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of cardiovascular-renal disease. This observation is not without 
importance and clearly verifies clinical impression. It would, there- 
fore, appear important in the consideration of applicants for life 
insurance that the occurrence of cardiovascular disease in descend- 
ants, especially when the disease is recurrent, be given great con- 
sideration. I have personally observed many instances of coronary 
disease wherein cardiovascular disease occurred with astounding 
regularity among immediate relatives of patients and wherein, with 
reasonable certainty, its occurrence among the individuals under 
consideration could have been predicted. Such examples would 
certainly justify outright rejection, or at the very least relegation 
to the substandard risk group, of the persons concerned. Perhaps 
this question engages your attention and interest to a greater degree 
than I am aware of, but if it does not, I believe it opens an im- 
portant avenue for investigation on a large scale. 

During the past few years, renewed interest has been evidenced 
in the etiology of coronary sclerosis, which in reality embraces the 
etiology of atherosclerosis in general. Some interesting data have 
been accumulated, the final significance of which, however, demands 
further investigation. Leary, in 1934, after detailed microscopic 
study of specimens obtained in a large group of cases of coronary 
sclerosis, established the premise that these changes could no longer 
be looked on as the result of an aging process but rather, that they 
represented a disturbance in the lipoid metabolism of the body and 
therefore, that atherosclerosis belonged to the class of metabolic 
diseases such as diabetes mellitus, obesity and gout. Apparently, 
little attention was accorded Leary’s work during the ensuing three 
years, until the problem was approached from the clinical stand- 
point. 

At that time I began a study of the. plasma lipoids in coronary 
disease, carefully controlled by corresponding normals. The cases 
were not confined to the older age groups but comprised cases in 
the fourth to the eighth decades, inclusive. The lipoids included 
cholesterol, cholesterol esters, lecithin, fatty acids and total lipoids. 
One hundred and seven cases of coronary disease formed the basis 
for the first analysis and it was discovered that among 78.5 per 
cent. of the patients, some lipoid fraction was definitely increased 
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beyond normal. Cholesterol values were increased among 60.7 
per cent. of the patients, lecithin among 56 per cent., fatty acids 
among 54.2 per cent. and total lipoids among 71 per cent. All 
lipoid fractions were increased among 31.7 per cent. of the patients 
of the group. These figures are striking when compared to the 
figures for the control series of normal individuals in corresponding 
age groups, and they lead to the conclusion that they are not with- 
out significance. It must be stated that other diseases known to be 
associated with hyperlipemia, such as diabetes mellitus, thyroid 
dysfunction, xanthoma, various dermatologic diseases, blood dyscra- 
sias, gallbladder disease and extreme obesity, were carefully ex- 
cluded. Table 1 shows the comparative values of the various lipoid 


TABLE 1 


Plasma lipoids in coronary sclerosis and in normal states; values represent 
mg. per 100 c.c. of blood 





Cholesterol 











Cholesterol esters Lecithin Fatty acids Total lipoids 
Classification Cases 

Mean | Range | Mean | Range | Mean] Range | Mean} Range | Mean Range 
Coronary 
sclerosis 107 $14 |136-785| 223 |111-690] 301 | 168-500} 499 |242-773| 782 | 435-1091 






































Control series 200 218 |135-370] 154 | 89-309] 220 | 159-316] 350 {221-651} 568 | 365-919 





fractions among 107 patients having coronary sclerosis and among 
200 normal individuals. The greatest differences are observed in 
the mean and upper range values. 

Some interesting speculations may be introduced as the result of 
these data. For instance, man is the only known creature that dies 
relatively young as a result of coronary disease and even if he 
reaches the advanced periods of life, he invariably is afflicted by 
atherosclerosis. Furthermore, man is the only known creature that 
from shortly after birth to old age partakes of a diet relatively 
high in fats, consisting of such foods as milk, cream, butter, eggs, 
and animal fats. Even the house dog, whose diet in a measure 
simulates that of his master’s, does not approximate the same 
intake of fat. Moreover, atherosclerotic lesions closely resembling 
those in man have been experimentally produced in herbivorous 
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animals, notably in rabbits, by the feeding of diets rich in 
cholesterol. Barker, studying the blood lipoids in obliterative 
atherosclerotic disease of the extremities, found values somewhat 
lower than, but definitely comparable to those in my cases of coro- 
nary sclerosis. It thus seems probable that some relationship be- 
tween atherosclerosis and hyperlipemia exists and that Leary’s 
suggestion that the disease is metabolic rather than degenerative, 
ultimately may be proved. It is interesting to note that some high 
lipoid values were obtained among members of the younger age 
groups and this method of investigation may, therefore, find a 
place in furnishing additional evidence in certain cases in which 
the clinical diagnosis seems somewhat doubtful. 

Another interesting observation may find its explanation in this 
consideration, that is, the remarkable discrepancy in the sex in- 
cidence of coronary disease®. There is, as has been repeatedly 
shown, a marked predominance of the disease among males, various 
series of cases revealing ratios of 5:1 to 7:1. Furthermore, when 
women are afflicted with coronary disease it appears on an average 
of ten years later than among men. The only tenable explanation 
of this remarkable discrepancy is supported by the lipoid hypothesis. 
It is an acknowledged fact that during pregnancy, the lipoid stores 
in the body are greatly increased as a provision for the nutrition 
of the developing fetus. It therefore appears logical to conclude 
that women are endowed with a more active and perhaps more 
nearly perfect mechanism for lipoid metabolism which permits them 
to utilize completely these recurrent excesses of lipoid storage and 
to accomplish this without incurring arterial deposition. Men, 
apparently, are not endowed with such an active mechanism for 
lipoid metabolism. 

At The Mayo Clinic we are at present investigating the rela- 
tionship of the use of tobacco to coronary disease, but unfortunately 
the study has not yet reached the stage at which formation of 
definite conclusions is permissible. 

It cannot be denied that the stresses and strains, the increased 
tempo, the highly competitive nature and the increasing uncertainties 
of modern life play an appreciable role in the problem of coronary 
disease. The greatest influence of all the aforementioned factors 
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is probably that of a trigger, precipitating the arterial changes in 
greater magnitude and at an earlier age, especially among those 
individuals in whom the relentless forces of a poor cardiovascular 
hereditary background have already paved the way for the disease, 
than among those individuals possessed of a more favorable 
heredity. 

The question of an infectious etiologic background for coronary 
disease, I believe, can be dismissed with the exception of those in- 
stances of rheumatic arteritis which do occur but which are rela- 
tively uncommon. Even syphilis cannot be identified as an etiologic 
factor in coronary disease. 

The discussion now leads to the objective approach to coronary 
disease, an approach which is of vital concern to insurance medi- 
cine. Permit me to quote from my recent paper on “A comprehen- 
sive approach to the diagnosis of diseases of the heart”’: “The 
science and the art of diagnosis embody a system of detection com- 
prising numerous methods of investigation, each having an order 
of importance which may vary from case to case, and an under- 
standing of this changing order determines the intelligent employ- 
ment of the various methods.” 

Over a period of many years, actuarial experience was largely 
based on cardiac murmurs and the influence of such murmurs still 
prevails to a considerable degree today. However, in so far as the 
detection of coronary disease is concerned, the search for incriminat- 
ing evidence from this standpoint is usually unproductive. There 
are instances, of course, wherein murmurs occur in coronary 
disease, but their occurrence usually is the result of associated 
pathologic lesions, such as aortic atherosclerosis, structural valvular 
defects or relative valvular insufficiency, such as occurs with 
cardiac dilatation. 

Evidence of cardiac enlargement always signifies cardiac im- 
pairment, but absence of cardiac enlargement by no means indicates 
the absence of disease. An absence of cardiac enlargement is the 
rule in uncomplicated coronary disease. However, the problem 
becomes simplified when hypertension exists, when cardiac infarc- 
tion has been recurrent or when other pathologic changes coexist 
which are capable of producing dilatation and hypertrophy. 
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The detection of cardiac arrhythmias is of relatively unimportant 
value. The presence, for instance, of premature contractions in it- 
self, is never conclusive evidence of the presence of organic cardiac 
disease of any type. Auricular fibrillation is always evidence of 
the existence of either cardiac disease or cardiac disturbance from 
some indirect influence, such as hyperthyroidism. Auricular fibrilla- 
tion is a relatively rare accompaniment of uncomplicated coronary 
disease, and therefore cannot be relied on as a noteworthy clue. 
Its occurrence in those cases complicated by hypertension and 
healed cardiac infarction is more frequent than in uncomplicated 
coronary disease, but here again, other objective observations are 
more obvious. 

Visible evidences of cardiac insufficiency obviously cannot be 
concealed and in themselves immediately eliminate the individual 
from further consideration as an applicant for life insurance. 

The various effort tests for cardiac efficiency are unreliable be- 
cause the personal equation of the examiner and the training or 
lack of training of the individual subjected to the test narrow the 
problem to such a fine degree of individualization as to yield almost 
incalculably divergent data. 

Studies in vital capacity are also limited in their application. Here 
again, the element of adaptation operates and no question exists 
that heart disease may be present when vital capacity readings occur 
within the accepted limits of normal. 

The discussion now leads to the subject of electrocardiography. 
I am aware of the fact that a great difference of opinion exists 
among various insurance companies regarding the value and the 
reliability of the electrocardiogram in the appraisal of risks. I 
was astonished, not long ago, in discussing this problem with a 
member of the medical staff of a certain company, to learn that 
officials of some companies are inclined to pay very little attention 
to this diagnostic procedure, on the basis that it confuses their 
judgment of acceptance and rejection, and that they are inclined 
to believe that the older methods of appraisal continue to be satis- 
factory. This assertion, is of course, contrary to all clinical ex- 
perience and is reminiscent of the old argument regarding the 
advantages of the horse and buggy over the modern automobile. 
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Obviously, if a person has not learned to drive an automobile, the 
horse and buggy is probably better than walking. 

Although no method of diagnosis is infallible, it certainly is un- 
fair to judge a method on its limitations alone. In diagnosis, the 
advantages of all methods must be utilized ; at all times their respec- 
tive limitations under varying conditions and their changing order 
of importance from case to case must be recognized. No ex- 
perienced clinician will deny the fact that electrocardiography has 
its limitations, but the art of its employment lies in a thorough 
understanding of these limitations. 

In 1934, at the request of the late Dr. C. N. McCloud, I pre- 
sented at a meeting of the American Life Convention the results 
of electrocardiographic study of 2,000 patients who had the 
anginal syndrome of coronary sclerosis‘. The cases represented 
were divided into three obvious groups as follows: Group 1, the 
anginal syndrome in cases of healed cardiac infarction (14.1 per 
cent.), Group 2, the anginal syndrome in cases associated with hy- 
pertension (45.7 per cent.) and Group 3, the anginal syndrome in 
cases without cardiac infarction or hypertension (40.1 per cent.). 

Continued experience and the accumulation of more extensive 
material has strengthened my contentions as expressed five years 
ago. Permit me to quote briefly from the aforementioned study: 
“Let it be presumed for the moment that the sole basis for the 
diagnosis of coronary disease was vested in the electrocardiogram, 
and that we were willing to accept the diagnosis of cardiac disease 
as revealed by its inscription in order to appraise its value as a 
single diagnostic method. Let it further be presumed that the 
various graphic abnormalities which my experience has taught 
me to consider as being significant, and which I have discussed, 
are, in truth, significant. The analysis of the data in this study 
would at once indict 1,224 (60.1 per cent.) of the 2,000 patients*.” 

Time precludes a detailed discussion of the electrocardiographic 
anomalies particularly concerned in coronary disease. However, 
a brief summary of them is desirable. As cardiologists, we must 
be alert to the significance of alterations in the T waves, the inver- 
sion of these waves, partial inversion (diphasic waves) and the 
changes in contour of waves resulting from either displacement 
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of their level of origin or the basic changes in form of the inverted 
waves. The discussion of these latter changes in itself comprises 
a subject of considerable length. It is therefore obvious that in 
order to utilize the electrocardiograph to its fullest capacity of 
furnishing important information, an intelligent understanding of 
its revelations as well as its limitations is of paramount importance. 

Also, the disclosure of defects in conduction is of great im- 
portance, and with the exception of complete heart block, the 
electrocardiogram is the only method of recognition of such defects 
which will produce conclusive results. These disturbances comprise 
delayed auriculoventricular conduction, partial and complete heart 
block, bundle-branch block and defects in intraventricular con- 
duction. 

Also, the lengthened Q wave in Lead III and in Lead I, when the 
necessary requirements for its significance are present, comprises 
another important electrocardiographic sign. 

I will only mention the fourth lead in electrocardiography, because 
detailed discussion of this modification is futile until such time as 
electrocardiography in its basic application becomes a uniform 
part of cardiac appraisal. 
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PRESIDENT Cook—The discussion of Dr. Willius’ paper on 
coronary disease will be opened by Dr. William Muhlberg, Vice- 
President and Medical Director of the Union Central Life In- 
surance Company. Dr. Muhlberg. 
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Dr. MuHLBERG—When our President very kindly asked me to 
discuss Dr. Willius’s address, I warned Dr. Cook that I was not 
qualified to offer any comments on the Clinical Aspects of cardio- 
vascular-renal disease, and that it would be presumption for me to 
discuss an address of so eminent an authority as Dr. Willius, but 
if Dr. Willius would be satisfied to have me present some Medico- 
Actuarial aspects, particularly of coronary artery disease, I would 
be very glad to do so. 

In a preliminary way, it must be remembered that insurance 
statistics with reference to coronary artery disease are of sig- 
nificance only as they reflect experience during the past ten years, 
and are distorted by the tendency ten years ago not to diagnose 
accurately all deaths due to this disorder, and perhaps a more 
recent tendency to ascribe all sudden deaths to coronary thrombosis. 
It should also be remembered that while Medico-Actuarial studies 
can hope to give only a broad, and therefore somewhat blurred 
picture of what is happening, nevertheless such studies very often 
give valuable clues that may offer suggestions to clinicians and 
research scientists. 

There can be no doubt that insurance companies are paying a 
progressively increasing number of death claims on account of 
coronary artery disease during the past ten years. In my Com- 
pany, for instance, in 1931 only about 6.7% of our deaths between 
attained ages 40-60 were ascribed to coronary artery disease, and 
5% to angina pectoris. In 1938, however, the percentages for ages 
40-60 were 24% for policyholders dying of coronary artery disease 
during the first five years, and 16% for those past the fifth policy 
year ; and the figures for angina pectoris were about 2%. 

The intervening years show a gradual gradation between these 
extremes. It is quite apparent that this increase is due largely to 
the recognition of the disease by the medical profession. It would 
be hazardous to conclude that there has been an absolute increase, 
although most Medical Directors feel that there actually has been 
a greater incidence. 

Medico-Actuarial studies made over ten years ago can evidently 
give little information regarding coronary artery disease. For- 
tunately, several studies have been made quite recently, and some 
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of these may throw some light on certain etiological or predisposing 
factors. 

In 1937, I had our Actuary review applications of 1,033 death 
losses from coronary artery disease and angina pectoris occurring 
among our policyholders who had died in 1934, 1935 and 1936. At 
that time, coronary artery disease and angina pectoris accounted 
for about 15% of our death losses of attained ages 40 and over. 
I also had him make a similar investigation of 542 deaths from 
apoplexy during the same period, and in order to have some sort 
of a measuring rod, I used 814 cases of cancer dying during the 
same period, because it is commonly assumed that deaths from 
cancer occur at about the same age period as apoplexy and coronary 
artery disease, and that cancer is not dependent on such predis- 
posing causes as overweight, blood pressure, urinary findings, 
= UO are 
Now, of course, Medical Directors have learned from long ex- 
perience that a study of death losses may be rather misleading. At 
the most it can give information only on very broad trends, and 
if you will keep this in mind I think you may feel that the results 
of this study are at least interesting. 

It must furthermore be remembered that, while these deaths 
occurred during this three-year period, the examinations were 
made for varying periods of one to perhaps twenty-five years ago. 

The age distribution was rather interesting, in that among the 
cancer deaths, 49.5% occurred between ages 55 to 69; for the 
apoplexy deaths, 52% occurred between ages 55 to 69; and for 
coronary artery disease and angina pectoris, 54.8% occurred be- 
tween ages 55 to 69. The percentage of coronary artery disease 
was also higher—namely, 24.8%—below the age of 55, as com- 
pared with 17.8% for apoplexy. In other words, coronary artery 
disease manifests itself at an earlier age, but is not quite so dominant 
a percentage feature past the age of 70. 

With reference to overweight among this group, the figures were 
as follows: For cancer, 33.8% ; for apoplexy, 34% ; and for coro- 
nary artery disease, 40.6%. 

The correlation of blood pressure is somewhat interesting, in 
that among the cancer cases where presumably the blood pressure 
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is of no significance one way or the other, 28.7% of the deaths had 
somewhat elevated blood pressure. Among those dying of apoplexy, 
the percentage of slightly increased blood pressure was 48.1; while 
coronary artery disease showed a percentage of 35.7. In other 
words, high blood pressure is much more significant in causing 
deaths from apoplexy than from coronary artery disease. 

Overweight apparently predisposes more to coronary artery 
disease than to apoplexy, while elevated blood pressure predisposes 
to both coronary artery disease and apoplexy, and evidently high 
blood pressure plays a more prominent part in causing apoplexy. 

It is interesting that height appeared to play no role. In all three 
groups of cancer, apoplexy, and coronary artery disease, the per- 
centages for height were essentially the same. 

There was not sufficient data to examine the relation between 
family history and cause of death. There were only a few cases 
coded for two or more deaths from cardiovascular-renal diseases 
in the family history. 

The Joint Medico-Actuarial Committee, in 1937, published an 
Occupational Study, in which the mortality rates of about 493,000 
policyholders were studied over a period of from 1925 to 1935 
and carried to 1936. There were 10,700 deaths in this group. The 
death-rate combined for men and women due to coronary artery 
disease, per 100,000 exposed, was as follows: 


Ages 10-29 . = 30-39 40-49 50 & over All ages 
Z 20.4 82.7 228 37.3 
Unfortunately, in this study the table for death-rates for men 
and women separately was given in percentages of the total deaths 
rather than per 100,000 exposed, but the figures are nevertheless 
interesting in showing the greater prevalence of coronary artery 
disease among males. 


Age 10-29 30-39 40-49 50 &over Allages 
Males 1.1% 6.9% 13.3% 15.3% 9.6% 
Females 0.3% 1.5% 2.7% 4.6% 1.7% 


In a Medico-Actuarial Study published in 1938, covering issues 
of 1925 to 1936, carried to anniversaries of 1937, there are some 
items of interest bearing on coronary artery disease deaths. Among 
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syphilitics thoroughly treated and with a history of infection ten 
years prior to application, coronary artery disease does not appear 
as a significant cause of death. But, as might be expected, among 
applicants in whom intermittent pulses were found on examination, 
the incidence was 15% of the total losses. No doubt the majority 
of these risks were not examined electrocardiographically before 
approval. 

Albumin found in the urine either constantly or intermittently 
at the time of the examination also forecasts a heavier coronary 
artery mortality, and this appears to be particularly true for appli- 
cants who show hyaline casts in their urine, either intermittently 
or constantly, without the presence of albumin, and to whom 
standard insurance was issued, the incidence being 20%. 

Discounting the fact that the attained ages of the groups with 
casts were no doubt higher than the average, the ratio of 20% is 
still excessive, since the general incidence for all ages past 40 was 
about 12% in this 1938 study. 

There is, of course, much difference of opinion among medical 
scientists as to the cause of coronary artery disease. It is not a 
true arterio-sclerosis, but rather an athero-sclerosis affecting prin- 
cipally the intimal coat of the artery. Eventually there is deposited 
in the intima, cholesterol and lipoids, but whether the cholesterin 
is primarily deposited and causes the thickening, or is merely de- 
posited after the intima has undergone degenerative change is a 
moot question. As is well known, in rabbits, an herbivorous animal, 
cholesterol will be deposited in the intima of arteries if cholesterol 
is administered in large doses, but this is not true for dogs. Dr. 
Leary and Dr. Hurxthal and some of the Russian school are con- 
vinced that some fault in cholesterol or lipoid metabolism is 
primarily the basis of coronary artery disease. There are certain 
diseases that seem associated with faulty lipoid metabolism and in 
which hypercholesteremia commonly occurs, notably diabetes melli- 
tus, nephrosis, hypothyroidism, and xanthomatosis. In some other 
diseases, notably cholelithiasis, the metabolism of cholesterol ap- 
pears involved, because gall stones are made up as a rule, largely 
of cholesterol. 
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Perhaps some of our insurance statistics may contribute a few 
facts in the hope of adding to our knowledge of this perplexing and 
involved problem. So far as I have been able to ascertain, we have 
no data on nephrosis or xanthomatosis. 

Doctors need no Medico-Actuarial confirmation of the frequency 
with which the diabetic develops coronary artery disease. Drs. 
Braithwaite, Beckwith and Mr. Mills commented on this in their 
paper at our 1937 meeting, by alluding to the fact that glycosurics 
show a predilection for circulatory deaths. Of a grand total of 174 
deaths, 59 were cardiovascular, and of these 23 were attributed to 
coronary artery disease. 

Of interest, too, may be the Impairment Study published in 1938, 
of applicants giving a history of one or more deaths from diabetes 
in the family history. The material was not very large, comprising 
68 deaths, but of these coronary artery disease led the list with 14 
deaths, or 20.6%. 

Strangely enough, diabetes was not listed as an important cause. 
This same 1938 Impairment Study investigated the mortality of 
a history of non-toxic goiter operated upon within five years. Very 
likely some of these applicants were slightly hypo-thyroid. There 
were 92 deaths and the leading cause was coronary artery disease, 
with 13 deaths, or 14%. Where the operation was performed over 
five years ago, there were 98 deaths, of which 11% were from 
coronary artery disease. 

Turning now to insurance experience with gallstones: The 
Medico-Actuarial study made in 1936 of men on whom the gall 
bladder was removed within two years of the time of application, 
presumably mostly on account of cholelithiasis,—20% of the 85 
deaths were due to coronary artery disease. Among those whose 
gall bladders were removed within ten years of the application, 
out of 288 deaths, 43 deaths, or 15%, were ascribed to coronary 
artery disease. 

Somewhat anomalously, among women in the same group, 91 
died and coronary disease is not mentioned as a significant cause. 

Drainage of the gall bladder, on the other hand, was not attended 
by an abnormal coronary mortality. 
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For the past few years, I have been in correspondence with the 
Medical Director of a large Japanese Insurance Company (Dr. 
Isshiki, of the Teikoku Life Insurance Co.) with reference to 
their mortality experience. Their death rate from tuberculosis of 
the lungs and apoplexy is considerably higher than that experienced 
by the American Companies; but their deaths due to heart disease 
(classified as valvular and other diseases of the heart) between the 
ages of 40 to 60, is astoundingly low—1.8% for valvular disease, 
2.8% for other heart disease, or 4.6% of their total death claims. 

The Impairment Study of 1938 of American policyholders gives 
a percentage of these diseases of 22.4% for ages 40 to 49, and 
still higher percentages for ages over 50. I was naturally curious 
to know the reason, and Dr. Isshiki’s theory is that it was either 
racial, or more probably dietetic,—_the Japanese staple diet being 
rice and fish. They have, however, one custom in Japan that differs 
from ours,—namely, they are said to take extremely hot baths 
almost daily. 

Personally, I feel that it might be well to give closer study to 
their low cardiac experience. It may be faulty diagnosis, inaccurate 
statistics, as well as racial or dietetic habits. There is even a possi- 
bility that hot baths may be prophylactic in averting rheumatic 
valvular disease or modifying the metabolism in some way, to ward 
off coronary troubles. 

It is not impossible that stimulation of the skin, as evidenced by 
profuse, or even moderate sweating, may be a fruitful subject for 
investigating one of the etiological factors in coronary artery 
disease, provided it is assumed that coronary artery disease is due 
to a disturbance of the lipoid metabolism. Our knowledge of the 
sebaceous secretion of the skin is very limited, but it is of course 
known that the sweat contains cholesterol and lipoids which are 
regarded as a secretion of the sebaceous glands. It may be possible 
that the sebaceous secretion is partly excretory. Some French 
clinicians note that blood cholesterol figures in excess go down 
to lower figures after thermal cures and hot alkaline baths. 

Dr. Dublin in his article in Dr. Robert L. Levy’s text-book on 
Diseases of the Coronary Arteries, gives tables that indicate a 
mortality in the southern states of coronary artery disease and 
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angina pectoris about one-half of that of the northern; but, as Dr. 
Dublin indicates, this may be due not to the warmer climate, but 
to more limited medical facilities, lower average age of the popu- 
lation, and smaller proportion of recorded coronary deaths among 
negroes. 

Hypothyroidism, in which the skin is dry, is accompanied by 
hypercholesterolemia. Hyperthyroidism, in which the skin is moist, 
causes a drop in blood cholesterol. In tuberculosis, too, there is 
usually a hypocholesteremia, and there is evidence that in laborious 
occupations that predispose to tuberculosis, the coronary artery 
death rate is lower than the average. 

As a cause of death, coronary artery disease among men past 
the age of 40 now ranks second only to cancer, and if the recent 
trend continues, it will supplant cancer in a few years, if it has not 
already done so. In view of this, every avenue of investigation, 
no matter how unpromising or fantastic, should be thoroughly 
explored. 


PRESIDENT Cook—Dr. Birchard, with his usual modesty, has 
sent me a little note here saying that as the time is late, he suggests 
that we omit his discussion, but I cannot agree to do that, and I 
would like to have Dr. Birchard come up. 


Dr. Cecit C. BircHarp—Mr. President and Gentlemen: I did 
not know anymore than you before I came into this room this 
morning about what Dr. Willius was going to discuss, except that 
it was coronary disease, that he was probably going to deal with 
the lipoid metabolism and I have prepared no formal discussion. 

There are one or two remarks one might make, and it will not 
take more than two minutes. One is with respect to the incidence 
of coronary disease. I am old enough now to remember the pre- 
coronary period of medical diagnosis. The first clinical diagnosis 
of coronary disease went on the record of the Montreal General 
Hospital I think in 1924 or 1925. That is pretty recent. I can 
pick out in my own recollection many, many cases of people who 
died of coronary infarction before that period and that were not 
diagnosed clinically, neither were they diagnosed by the pathologists, 
but if you were watching post-mortem examinations in well-run 
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hospitals and by good pathologists before that period, you can 
easily see how they could fail to find small coronary lesions, par- 
ticularly if they were old. So that I still subscribe to the thesis 
that coronary disease is increasing, but probably by no means as 
much as one might suppose. 

The other thing is, of course, with respect to diagnosis. We 
diagnose all manner of things due to the coronary. You see them 
every day, see more coronary cases at least every week, and if 
you are around large hospitals, you see them every day and some- 
times two or three per day. 

These in the old days would have been completely missed. 

There is one other thing about tobacco. Tobacco has interested 
me. I smoke fifty or sixty cigarettes a day and I presume I will 
continue, and I will take a bottle of beer at night, but I am quite 
convinced that tobacco is a serious thing as far as coronary vascular 
disease is concerned. I will give an account of six cases, one a boy 
seventeen years of age, who smoked cigars on a wager to win five 
dollars. He said he could smoke so many. He came down within 
twenty-four hours afterwards with coronary thrombosis. He did 
not die. The other was a medical student at McGill, along about 
the year 1926. He was then age 26. He was at a clinic with a 
surgeon one day and he came down with a coronary thrombosis 
during the clinic and the surgeon made the diagnosis of coronary 
thrombosis. 

In my limited practice I have seen four other people, two with 
well-advanced coronary disease, that had coronary infarctions 
after exposure to carbon monoxide from gasoline engines. Two 
other cases have been reported to me by competent friends since 
then. 

I am inclined to think that carbon monoxide of the cigarette or 
cigar is a factor in some cases, at least, of coronary infarction. 
Within the past year in the German literature there has been some 
evidence tending to incriminate carbon monoxide as a factor in the 
precipitating of coronary infarction. 

I will leave the idea with you, and if you happen to get any cases 
of coronary infarction after exposure to carbon monoxide, you 
will know how to go about curing the case. 
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PRESIDENT CooK—lI have been particularly pleased with the 
questions and discussion that we have had at this meeting. It has 
helped very materially in making it interesting and valuable. It 
is true, however, that the time is getting short, but Dr. Willius 
is here with us, and perhaps someone has some question he would 
like to direct to Dr. Willius before I ask him to close. 





QueEstTioNn—Is it possible to have true angina without coronary 
failure? If so, can death occur in such angina cases? 


PRESIDENT Cook—The question was, is the syndrome angina 
pectoris always necessarily associated with coronary sclerosis? 


Dr. Avrack—One of the problems that we frequently have is 
the case of a young adult who has had all the signs and symptoms, 
even alterations in his electrocardiograms, who overcomes his at- 
tack, the original coronary accident, and then appears for insurance 
about three to five years later, at which time we find no signs or 
symptoms or no abnormal history, since his original attack, and 
find two or three electrocardiograms that have been taken in the 
meantime without any abnormality. 

I would really like to find out what Dr. Willius’ impression would 
be with regard to the prognosis, or rather the future of a case of 
that sort so far as life insurance is concerned. 


Dr. Davip F. StEvART—I should like to have Dr. Willius say 
a word about the character of the heart sound, whether there is 
any definite heart sound, characteristic of this disease ; also, whether 
or not it might be well to urge our examiners to give a more 
accurate description of the heart sounds, which in turn would be 
of manifold benefit to the insurance company not only in getting 
a more accurate description of the heart toneness, so to speak, but 
also a more careful examination of the heart by the examiner. 


PRESIDENT CooK—I think that is a very leading question, a very 
important question. Most of us have come across cases in which we 
were suspicious of some past cardiovascular condition and in which 
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there is just a stirring, not a clear first sound, or possibly a faint 
murmur, which under some of our classifications we would call a 
functional murmur. I have always been inclined to interpret it as 
a relative insufficiency associated with the heart murmur. 


Dr. Freprick A. WiLLius—Regarding the first question, it 
depends entirely on what we mean by angina pectoris. That, of 
course, has been one of the most loosely used terms in medicine. 
I prefer to use the term anginal syndrome. If we use that in its 
orthodox sense, we can restrict it to coronary disease. However, 
there is hardly any form of cardiopathy that is not capable under 
certain conditions of producing cardiac pain. That is true, of 
course, with thoracic arch aneurysm. It is the case of adherent 
pericarditis. You see it in aortic valvular lesions; you see it at 
times in mitral stenosis and a common error are these peculiar 
vague chest pains that are probably azomatic and have nothing to 
do with the heart. 

If one has been critical in his investigation of these people, has 
carefully analyzed the syndrome, very readily clear-cut differences 
become apparent. I do not have time to go into the differentiation 
of that at this time. You can have the syndrome, virtually, if true 
of the anginal syndrome, in syphilitic aortitis, for instance. Under 
those conditions, the coronary arteries are markedly narrowed. 
Of course, physiologically, there is essentially the same disturbance 
that occurs in obliterated atherosclerosis of the coronaries them- 
selves. 

As to the question of previous coronary thrombosis with healed 
cardiac infarction in relatively young people, that problem is going 
to become more and more of an insurance problem as time goes on. 
There is no doubt that many of them, if we could differentiate, are 
perfectly satisfactory risks, that is, they probably have every chance 
of living out a normal expectation of life, but it is restricted proba- 
bly to those individuals where the coronary lesion consists to a 
large degree of a single plaque in a given artery. The difficulty is 
that we clinically cannot differentiate between that group and those 
where more extensive coronary involvement occurs. 
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Naturally, if that time ever does come, I think the insurance 
companies must frown upon the individual even though he has 
made complete recovery, because we must still presume that he has 
coronary disease. 

As to objective findings, I, of course, tried to bring out in my 
paper that one of the outstanding things in the uncomplicated case 
of coronary disease was its relative silence. The question of pick- 
ing up little abnormalities in the heart tones may never be practical 
for the average insurance examiner. I say that with respect, because 
I know that he must be a specialist in every field of medicine, and 
under those conditions, it is very difficult, unless the findings are 
rather marked, to expect him to pick out and to interpret many 
of these subtle manifestations of the disease. 

I think one can say that even those of us who are spending our 
entire lives in the study of cardiovascular disease many times 
cannot, with any degree of self-satisfaction, be certain of little 
alterations in tone. My experience has been when the heart sounds 
are markedly involved, markedly abnormal, you usually have other 
associated findings which are very obvious, notably cardiac en- 
largement and then, of course, we get into that interesting group 
of electrocardiographic abnormalities dealing with reduction de- 
fects, particularly bundle branch block and intraventricular block 
where in many instances experience in correlating the objective 
cardiac findings with the electrocardiogram and with post-mortem 
studies enables one trained in that work to almost predict the 
presence of bundle branch block. However, you cannot expect 
your medical examiner to do that. You men have had so much 
more experience with the significance of murmurs than we have, 
and undoubtedly there is a considerable divergence in the opinion 
between the insurance attitude and those of practicing physicians, 
but, of course, we must take this attitude, that a murmur must be 
considered significant until proven otherwise. 


PRESIDENT Cook—Dr. Willius, I think I express the feeling 
of the entire membership in thanking you most cordially for coming 
here and giving us this illuminating discussion. 
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We now turn from cardiovascular-renal disease and will con- 
sider the question of brain tumor. I know I feel, and I know many 
of you must feel indebted to Dr. Denker for giving us a new and 
probably more favorable opinion of some cases of brain tumor than 
we formerly had. Dr. Denker, we would like very much for you 
to give us a brief resumé of your paper. It has been galleyed and 
sent to you, but we would like Dr. Denker to give us a few of the 
high spots. 
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BRAIN TUMORS: 


CLINICAL PROGNOSIS AND 
UNDERWRITING EXPERIENCES 


By PETER G. DENKER, M. D. 
Assistant Medical Director 


Equitable Life Assurance Society 


INTRODUCTION 


Five years ago, neurologists and neurosurgeons the world over 
celebrated the fiftieth anniversary of the first operation for the re- 
moval of a brain tumor. This was performed at the Hospital for 
Epilepsy and Paralyzed in London on November 25, 1884, the 
surgeon being R. John Godlee and the patient a young man of 25 
with a three year history of left sided Jacksonian seizures of his 
arm and face. It is interesting to note that Drs. Hughlings Jackson 
and Ferrier, pioneers in cerebral localization, were both present 
at the operation and were able to see the tumor successfully removed 
from an opening immediately over, and but little larger than, the 
tumor itself. Unfortunately the wound became infected so that 
the patient died from meningitis four weeks later. 

Little progress was made after this landmark in modern neurology 
for the next 25 years. In 1898 Ferrier could not have been en- 
couraging to the surgeons of his day with his remarks that “at 
most, 7% of brain tumors are capable of being dealt with; the 
treatment of intracranial tumors forms a rather melancholy chap- 
ter in therapeutics.”* In Berlin, at about the turn of the century, 
the eminent neurologist Oppenheim felt that only 3 to 4% of 
brain tumors were favorable for operation, so that one can readily 
understand the pessimism of von Bergmann and most other sur- 
geons of that period. Localization of the tumor clinically was 
frequently erroneous and at operation between 25 and 50% of 
cases were not exposed.* At that, only the superficial tumors could 
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be removed, since, if the tumor was deep, it was unheard of to 
make an incision into the brain. Blood transfusions to combat the 
falling blood pressure were a rarity, and it was not as yet realized 
that the use of ether, with its increase of intracranial pressure, made 
the procedure more difficult and hazardous. The life history of 
the various histological types of brain tumor had not as yet been 
worked out. Lastly there were no x-rays of any value, no 
knowledge as to encephalograms or ventriculograms, nor were the 
instruments of electro-coagulation and suction in use. It is not 
difficult therefore, to see why surgery was only infrequently at- 
tempted and but rarely successful. Even as recently as 1910, Dr. 
Byron Bramwell, a man of large consulting experience, wrote in 
his chapter on Intracranial Tumors in Albutt & Rolleston’s “System 
of Medicine” that he had seen only two complete cures result from 
operations for removal of brain tumors, and in reviewing 187 cases 
of brain tumor operated upon in the previous ten years at the 
National Hospital in London, Tooth in 1913 found that 136 or 
72% were dead within one year, and another 10% within five 
years, after operation.* Contrast these results with those of Dr. 
Harvey Cushing who, after his monumental advances in the field 
of neurosurgery in the next 25 years, was able to report in 1932 
on the results of two thousand brain tumors he had personally 
operated upon, with an average mortality in his last four years 
of 10 to 15%,° and with probably somewhat better results being 
recorded today. 

It is obvious therefore, that the past 25 years have seen astound- 
ing progress in the surgery of brain tumors. Many of the patients 
reported upon live long periods of useful lives after successful re- 
moval of the tumor mass. Operations are being undertaken with 
increasing frequency as improved surgical technique is becoming 
more widespread and diagnosis more accurate. Dr. Cushing, in his 
monograph on “Intracranial Tumors” in 1932, comments on the 
fact that “in 1901 Professor Kocher astonished the world with his 
report of his second thousand operations for goitre, whereas today 
there are clinics in which many more thyroidectomies than this are 
performed in a single year!” The same may very well be true of 
brain tumors: whereas surgery was but rarely resorted to 25 years 
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ago for relief in these conditions, and then only with a good deal 
of trepidation and pessimism, at present it is estimated that “the 
number of intracranial tumors verified at operation in one year 
amounts to well over three thousand.’ 

In the Equitable Life Assurance Society, we have been attempting 
in the past 8 years, to work out a method of differentiating between 
the prognostically more favorable cases of brain tumor suc- 
cessfully operated upon, and those likely to recur at some future 
period. Our experience has not been very great, but we have thus 
far insured 37 such cases and carefully followed up our results; 
in addition, we have been following another 7 cases that we have 
declined for various reasons, to see what their further course has 
been. Since requests for insurance in this group seem to be in- 
creasing in frequency with the marked improvement in surgical 
results described above, it has been our feeling that it might be of 
interest to summarize our experiences and briefly outline the more 
important criteria on which selection should be based. This would 
seem to be all the more true since we are not aware of any other 
Insurance Company attempting selection of such cases according 
to any set of standards. In fact, after corresponding with 12 of 
the leading companies in the Spring of 1939, we found that most 
of them do not accept such cases under any circumstances, and 
but a few could recall a rare case or two accepted on their individual 
merits. 


Types oF BRAIN TUMORS AND THEIR LIFE HISTORIES 


The most important single criterion in selecting these cases is 
the histological character of the brain tumor present. Unlike 
tumors in other organs of the body, true carcinoma or sarcoma 
occurs only rarely in the brain, so that one does not often get the 
severe cachexia or metastases associated with malignancy of the 
other body organs. Instead terminal death is produced in brain 
tumors by their growth in the closed cranial cavity, with resultant 
increase in intracranial pressure, and paralysis of the vital nervous 
structures by this mechanism. Theoretically, therefore, if one could 
completely remove the tumor, one need not fear possible metastatic 
implantations, as one so often does in breast or gastrointestinal 
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cancer, and as a matter of practical experience, this is actually so. 
Unfortunately, however, other difficulties compensate for this. Al- 
most half of all brain tumors are gliomas, arising from the glia, or 
connective tissue, of the brain and infiltrating into the brain sub- 
stance, and these are extremely difficult to completely remove at 
operation. As contrasted to this type, however, there are the 
meningiomas, the pituitary adenomas, the tumors of the cerebello- 
pontine angle, and others, all of which are localized, encapsulated 
tumors pressing upon the brain and amenable to complete surgical 
enucleation. Dr. Harvey Cushing’s series of over 2,000 brain 
tumors® is the largest series reported to date and he found the 
incidence of the various types to be as follows: 


VERIFIED TUMORS OF BRAIN WITH THEIR PERCENTAGE 
oF INCIDENCE (CUSHING) 


| Perr rr er errr 42.6% 
ee PII a viv vcndnneeesewciuesas 17.8% 
eT eee errr reer 13.4% 
4. Acoustic Tumors (cerebello-pontine angle)... 8.7% 
5. Congenital Tumors (craniopharyngiomas, der- 


moids, chordomas, teratomas, cholesteato- 

eer Dn ere 5.6% 
6. Metastatic and Invasive Tumors (carcinoma 

and sarcoma, myeloma, hypernephroma, 


I ere re 4.2% 
7. Granulomatous Tumors (tuberculoma, sy- 

ED cckGitnw sen srhandeouk 00K 0 8% 48 2.2% 
Dy en NE: PIB ic vane nnvewnesce sien 2.0% 
eo ee ee 0.7% 
10. Papillomas (choroid plexus)............... 0.6% 
i ND kt cnndneeexadaeewndaesanele 2.2% 


These figures have been closely approximated by Kroll?® in a series 
of 128 cases, Ley and Walker! in their 230 cases, and Fincher! 
in his six year follow-up study of 219 cases. 


1. THE GLIOoMAS 


Not all gliomas are necessarily of poor prognostic outlook. As 
a result of the work of Bailey and Cushing,’ this large group 
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has been subdivided into many different types, with markedly 
different life histories and prognostic qualities in each group. Some 
are practically benign; others rapidly growing and productive of 
death in short periods. Of the 2,023 cases in the Cushing series 
classified above, there were 862 gliomas, and it was possible to 
accurately diagnose 687 of these histologically. The following are 
the most important types of glioma: 


(a) The Astrocytomas: These constitute about 40% of all, and 
are the most common type of glioma; these are relatively benign 
and slow growing, and have a tendency to become cystic. They 
often have long survival periods especially when they occur in the 
cerebellum in the younger half of life. In the cerebral hemispheres, 
however, despite their slow growth, they are prone to recur, al- 
though often not until extremely long periods have elapsed. In 
the follow-up series by Van Wagenen,® 8 of 11 cases operated on 
for cerebellar astrocytomas were living 8 years postoperatively, 
and in a similar study by Cairns,* 3 out of 4 were still living 9 
years postoperatively. Of this type of tumor, Cairns states “A 
patient who has survived complete tumor removal is reasonably 
certain of being able to live a normal life for an indefinite period, 
provided the diagnosis has been made before vision is permanently 
damaged.” Louise Eisenhardt® who has been doing such excellent 
work in carrying on the follow-up studies of Dr. Cushing’s series 
in the Brain Tumor registry at Yale University, reports no less 
than 39 cases of cerebellar astrocytoma alive more than 5 years 
after operation, some alive 26, 22, 18, 16 and 15 years respectively 
and functioning normally. In fact, as the time interval lengthens, 
these results are being bettered continually. The astrocytomas of the 
cerebrum are not generally as favorable surgically as those of the 
cerebellum for they are often associated with paralysis, and are 
not as well demarcated, and only rarely of the cystic type with mural 
nodules. They also often tend to invade the brain to a certain 
extent. Yet even in this region, 19 cases have lived over 5 years 
in Dr. Eisenhardt’s study, although one cannot say they fared as 
well in Dr. Cairns’ or Dr. Van Wagenen’s series, where the 
majority were dead within 4 years. 
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Because of the long length of life after operation in many of 
these astrocytomas, this group is of great importance in selection, 
and most of them have insurable value at some substandard rating, 
especially, if the astrocytoma was cerebellar in location. We have 
insured 10 such lives with excellent results as is shown in Table I. 


(b) Glioblastoma Multiforme: Since this is a highly malignant 
type of glioma, with rapid growth and invasion into cerebral tissue, 
and subsequent death in from six months to a year after operation, 
this type of tumor is not likely to appear in the histories of candi- 
dates for life insurance. In Cushing’s large series, only 2 cases 
lived over 3 years and both were dead in less than 5. A similar 
experience has been present in all other series mentioned above. 
The neurosurgeon has little to offer these cases, which constitute 
approximately 30% of all gliomas, except a palliative decom- 
pression with extrapation which may prolong life a few months and 
allow the patient a little extra time to get his affairs into shape. 


(c) Medulloblastoma: About 13% of gliomas fall into this cate- 
gory. Highly malignant and usually occurring in the cerebellum 
of younger people, death is rapid in the vast majority of cases. 
All 17 cases in Van Wagenen’s series, and all 7 in Cairns’ group 
were dead in 5 years with an average length of life of approxi- 
mately 15 months, though a few rare cases in Cushing’s series 
usually in the cerebrum, have exceeded 5 years of life. From the 
underwriting standpoint, therefore, this tumor, like the glioblastoma 
multiforme, is not likely to be of great importance in selection. 


(d) Astroblastoma: These are infrequent, occurring in about 
5% of the gliomas, and the majority are dead in about 2 years, 
with a rare case living longer. Four cases in Dr. Cushing’s series 
lived over 5 years, two dying 5 and 6 years postoperatively, the 
other two being still alive 10 and 12 years respectively after opera- 
tion. These cases are obviously uninsurable. 


(e) Miscellaneous Types (oligodendroglioma, ependymoma, 
spongioblastoma polare, etc.): These occur but rarely, and in in- 
sufficient numbers from which to draw important conclusions. The 
ependymomas seem to offer some encouragement, since in Cush- 
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ing’s series there were 5 cases, out of a total of 25, still living 10, 
9, 8,6 and 5 years after operation, respectively, and Van Wagenen 
likewise, had 2 out of 3 cases alive 8 years postoperatively. Though 
infrequent, the spongioblastoma polare, would seem to be just as 
favorable as the cerebellar astrocytomas, or if cystic with mural 
nodules, in the cerebral hemispheres. In Dr. Cushing’s series, 
many cases were alive 5-15 years postoperatively. 


2. THe Pituirary ADENOMAS 


This group, from the standpoint of surgical results and longevity 
after operation, presents a very favorable experience. They have 
an excellent immediate operative mortality which is given by most 
neurosurgeons as somewhere between 3 and 5%. Of the 360 cases 
in Cushing’s series, representing 17.8% of all his cases, 152 sur- 
vived 5 years or longer after operation, and of these 118 were still 
living from 10 to 24 years postoperatively. There was no difference 
between the chromophobe and acidophilic types in this series. 
22 of the 26 cases in Van Wagenen’s series were alive 8 years 
after operation, and 19 of the 29 in Cairns’ group were likewise 
living when followed-up 7-9 years postoperatively. Yet despite 
this excellent showing, and as Horrax has emphasized! it must 
be remembered that this tumor is rarely removed in its entirety, 
since it is hazardous to life to clean out the sella turcica too com- 
pletely, and it is almost impossible at operation to recognize the 
small, compressed, normal pituitary gland apart from the larger 
adenoma. There is likewise also a certain percentage in whom the 
loss of vision because of delayed operation is permanent, though 
the majority get good sight after the removal of the tumor. Of 
the therapeutic results by x-ray alone, too little is definitely known 
to warrant underwriting speculation. 

As a group, therefore, many of these cases are insurable, and 
we have insured 9 such cases. An analysis of our personal ex- 
perience with this type of tumor is seen in Table I. 


3. THE MENINGIOMAS 


Since this is an encapsulated tumor on the brain surface, and 
usually accessible, this tumor when completely removed, rarely 








244 Fiftieth Annual Meeting 


recurs. They are, however, very vascular and often of large size. 
Since they may erode into the skull, necessitating the removal of 
some of the overlying bone, the operative procedure is often lengthy 
and formidable if complete extirpation is to be assured. On the 
whole, their prognosis, if the patient survives the operation, is 
excellent. A few of the experiences reported follow: Cairns re- 
ported 18 of 26 cases alive 7 years postoperatively ; of Cushing’s 
176 cases, there were 119 survivals of 5 years or longer with 92 
of these still living 5 to 25 years after operation. Six of these 
have already passed a 20 year period. This group, therefore, is 
insurable, when the cases are properly selected and at appropriate 
ratings. There are 7 such meningiomas in our series. 


4. Tue CEREBELLO-PONTINE ANGLE TUMORS 
(Acoustic NEURINOMAS) 


This tumor, occurring in about 5% of all cases, arises at the 
base of the brain, from the auditory nerve sheath at the point of 
its emergence from the cerebello-pontine angle. It is an encap- 
sulated, localized tumor, so that, like the meningioma, prognosis 
after removal should be good. This, on the whole, is true, though 
two stages are often required to complete the operation and cranial 
nerve palsies may be permanent residuae. Dr. Eisenhardt reports 
77 of Cushing’s 113 cases alive after 5 years postoperatively, with 
63 of the series still living 5 to 26 years after operation. Similar 
excellent results are the rule in most large neurosurgical clinics. 
We have underwritten 2 cases of this type with no deaths 5 and 
15 years after operation respectively. These cases are therefore 
of distinct insurable value. 


5. CONGENITAL TUMORS 


These are infrequent tumors, arising, according to the Cohnheim 
theory, from embryonic remnants, or cell-inclusions in early em- 
bryonic life. The craniopharyngioma occurs in the pituitary region 
as a result of incomplete closure of the cranio-pharyngeal duct, 
and is often known as a Rathke-pouch tumor, or a suprasellar cyst. 
Though there may be marked individual differences in these tumors, 
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on the whole, the results are not too favorable. Of Cushing’s 92 
cases, 24 lived more than 5 years, with 19 of these 24 still living 
5 to 16 years after operation. Cairns’ follow-up was more dis- 
couraging with only 1 case of his 5 alive 7 or more years post- 
operatively. We have insured none of these as yet. The cholesteato- 
mas and dermoids are rarely encountered, but in both Cushing’s 
and Cairns’ series the postoperative life has been long, so that on 
the whole, a rather favorable outlook, subject to further verification 
with wider experience, may be maintained. 


6. METASTATIC TUMORS 


Little need be said of this group. The original neoplasm is in 
some other organ of the body and the brain tumor is of metastatic 
origin with death occurring usually very rapidly, the longest life 
reported as 5 years postoperatively. From the standpoint of selec- 
tion, this is, therefore, not a problem. 


7. THE GRANULOMAS 


These are the tuberculomas and syphilomas of the brain, occurring 
but rarely, and gradually becoming scarcer. Because of the possi- 
bility of spread of the causative infection, these cases are not 
favorable for surgical extirpation, although 5 of Cushing’s 45 
cases were still alive from 9 to 15 years after operation. As yet, 
however, too little is known of these cases and any venture at 
underwriting of such a case would be speculative. We have no case 
of this type in our series. 


8. BLoop-VEssEL TuMors 


Under this caption, are included the angiomas and hemangio- 
blastomas, the latter often cystic and occurring only in the cere- 
bellum. If completely removed, including the mural nodule in the 
cyst wall, they have an excellent prognosis, 21 of Cushing’s 41 
cases living 6 to 14 years after operation. We have insured 1 such 
case, who is still living 8 years after operation. 
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9. MISCELLANEOUS TYPES 


Infrequently encountered are such tumors as the primary sar- 
comas, which are highly malignant and the papillomas of the choroid 
plexus, which usually occur in the posterior fossa and if completely 
recovered, are of fairly good prognostic outlook. The osteomas, 
which primarily arise from the bones of the skull and only 
secondarily compress the brain, are included in this miscellaneous 
grouping and little more need be said of them. An occasional cyst, 
not identifiable histologically, may be relegated under this heading, 
also. 


THE Society’s UNDERWRITING EXPERIENCE 


As stated above, we have placed insurance on the lives of 37 
individuals, operated upon for brain tumors. We have, naturally, 
chosen these cases with care, only after knowledge of the histologi- 
cal type of tumor, and in almost all cases after at least 3 years had 
passed since its removal. The amount of insurance issued was 
usually small, but in a few, after an additional period of time had 
elapsed since the original issue, and no recurrence was experienced, 
larger amounts were issued. The great majority were issued at 
fairly heavy substandard rates, averaging about 200 to 250% 
mortality, in accordance with the suggested rating schedule out- 
lined in Table II. All of our cases were followed up in June, 1939, 
and of the 37, it was found that 29 were still alive as in the follow- 
ing table. 

It can be seen from the above table that our best experience 
was obtained in the 10 cases of astrocytoma, of which 5 were cere- 
bellar and 5 cerebral in location. No deaths have as yet occurred 
in the group despite time intervals of from 1 to 16 years after 
issue of the policy, and from 6 to 25 years after operation. The 
reasons for this favorable experience are first, that none was issued 
before 4 years had elapsed since operation, and second, that these 
tumors generally run a rather benign course especially when they 
occur in the cerebellum. The cerebral astrocytomas however should 
be insured more cautiously, and after a longer interval has elapsed 
since operation, than need be the case when the tumor is in the 
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TABLE I. 
CASES ALIVE || CASES DEAD 
(YRS.) (YRS.) 







































































Follow-up of Issues Case | Number | Number || Number] Number |} Comments 
to 1939 of Years | of Years|| of Years] of Years 
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eratively} Issue |jeratively| Issue 
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cerebellum. We also feel a higher substandard rating should be 
imposed in the cerebral group, as will be indicated in our suggested 
listings below. 

Of the other types of glioma, our only case of oligodendroglioma 
is still alive 2 years after issue and 9 years after operation; but in 
the ependymoma, our only issue is now dead, death having occurred 
of an acute mastoiditis following a middle ear infection 9 years after 
insurance and 15 years after operation. 

There was, therefore, but 1 death in the dozen cases of glioma 
insured, and this death of an acute infection many years after and 
not related to the brain tumor. This should show that if carefully 
chosen, the gliomas are not, as is so often thought, all of poor 
prognosis ; in fact, in our experience, they have thus far given us 
the best record of any of the types selected. 

In the meningioma group, we have not fared as well. Of the 7 
individuals insured, 4 are still alive 6, 11, 11 and 16 years after 
issue respectively. Three, however, are unfortunately dead, the 
first dying 15 years after issue due to recurrence of the tumor, an 
exceptionally long period of time having elapsed since this recur- 
rence; luckily, his policy was of the 15 year endowment type, so no 
actual loss was entailed. The second death occurred, 5 years after 
issue due to an acute cerebral embolus, and since no autopsy was 
performed, though the relation is doubtful, this death is listed as 
indirectly due to his brain tumor. The third death was the hardest 
blow of all; one year after issue, though fifteen years after opera- 
tion, of an acute pneumonia. Thus, 2 of the 3 deaths were due 
to the tumor, although in one of these, the long duration since issue 
was amply covered by the extra premiums and the type of policy 
carried. 

The acoustic neurinomas or cerebello-pontine angle tumors have 
thus far given us a good experience. Though we have issued on 
only 2 lives, both are still alive and in good health 2 and 10 years 
after issue, respectively. 

Eleven pituitary adenomas were insured, and 9 are still alive 
from 1 to 17 years after issue, and from 5 to 21 years after opera- 
tion. The two deaths were both due to recurrences of the original 
tumor 5 and 7 years after issue, or 8 and 13 years after operation. 
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Our experience with this group has therefore been quite favorable, 
although the two recurrences, 8 and 13 years after operation, make 
us wonder whether it is wise to ever give these cases standard in- 
surance even when rather long intervals have elapsed since the 
tumor was removed. 


TABLE II. 
BRAIN TUMOR RATINGS 


1. Get histological report from surgeon in all cases. 
2. Be sure no postoperative sequelae, such as visual impairment, paraly- 
sis, convulsions, etc., are present. 
A. GLIOMAS 
(a) Astrocytoma of Within 3 yrs. after operation...... Decline 
cerebellum 4th and 5thyrs. after operation. . - +150 
6th to 10th “ .. +100 to+ 50 
After 10th yr. - oa .--+ 30to 0 
(b) Astrocytoma of Within 5 yrs. after operation...... Decline 
cerebrum 6th to 10th yrs. after operation. . - +150 to +-100 
11th to 15th “ wee * 75 to + 30 
Ce) Glioblastoma mit ttiOrme .x:o:5: 6:5:6:0%0/0:0:0iniaiseieieib oiee w%sieie.e'e-os Decline 
INE IGISRSEO ENDS ecco ois o.ose 6 Ss cin 65js io Ss Sale er siarwieleislere 4 
PANT OD ACEO LING 5a: ayaieieis 15:0) avoioisie o's a es siecarenevoxateresel eratelovore ’ 
(da) BEpendymoma ...<6...06.0 Treat as astrocytoma of cerebrum (b) 
B. PITUITARY ADENOMAS (Chromophobe or Acidophile) 
Wiithini:s years atter Operation sisieec.c:0cc:s0:06.06.0s:0100-0eie' Decline 
4th and 5th years after operation RCE E Oe. +150 
CEU EY C77 Se lle A RES SOC ANOOOC OCCT +100 
8th, 9th and 10th years after operation...............64. + 75 
1th to 15th years after Operations. ....0.< ss cess esiee cess + 50 to +25 
PS Tera At Saco. 5.21a'o\ fo.o's aie 018s (615 1008 0 wiv1's 14:8 sale seleie a: eieieveisieteie 0 


. MENINGIOMAS 


Treat as Pituitary Adenomas. 


. ACOUSTIC NEURINOMAS (Cerebello-pontine angle Tumors) 


Within 3 yearsiatter OPEFAtiONnl <:o.6.0:6.0 05.0.6: ¢0.ccaeceececess Decline 

4th and 5th years after operation et ciakerevaisiere Nalalsiasate eiorelerele +125 

Gthvandesthe | aiateseccies ai areneie sera valecoisieceleis +100 

8th, 9th and 10th years after operation..........ceseee0: + 75 to +50 

PEROT OV CAEB a oic's ra ojo foro lesale) si0is10/0\ojeiecors e's wlaisiel SisisieialoreGiare + 30to 0 
. MISCELLANEOUS TYPES 

(a) Hemangioblastomas ....... Treat as astrocytomas of cerebellum 

(b) Sarcomas, Carcinomas ..... Decline 

(c) Craniopharyngiomas, 

Cholesteatomas ............ Treat as astrocytomas of cerebrum 


(d) Papilloma of choroid plexus. Treat as pituitary adenoma 
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The remaining cases insured were of scattered types and too 
few from which to draw any definite conclusions. There was one 
hemangioblastoma, who is still alive 6 years after issue, one osteoma, 
likewise in good health 3 years after issue, and 1 cyst of the pia- 
arachnoid, still with us 5 years after issue. The only papilloma of 
the choroid plexus we insured, died of suicide following unemploy- 
ment and the economic difficulties of the depression, 5 years after 
issue and 12 years after the tumor removal. Of the unclassified 
types, 2 of the 3 are still alive; the fourth was killed when his back 
was broken in a trolley car accident, 6 years after issue. 

Of the total of 8 deaths in the series, therefore, 4 were in no 
wise related to the original tumor, and 4 were probably directly 
or indirectly secondary to the brain tumor or the operation there- 
for. Considering the duration of life before death in the fatal cases, 
the time intervals that have elapsed since issue in the cases still 
alive, and the rather substantial extra premiums imposed on this 
group, it can be seen that this type of case is not uninsurable, if 
chosen carefully and according to the principles outlined above. 
It is fully realized that, because of the small number of cases in 
this series, it is difficult to give arbitrary rules as to selection, since 
we are constantly re-examining our ratings in the light of our 
added experience. However, as a working guide we have attempted 
to summarize our practice in insuring these cases, according to 
Table II. 


SUMMARY 


1. The progress of neurosurgery, in the past 25 years, especially in 
relation to brain tumors, is presented, with a comparison made 
between operative results in the early part of the century and today. 


2. Brain tumors are discussed according to their histological types, 
with the life history of each of these types described, and the possi- 
bility of recurrence after operation in the ‘different groups gone 
into. The follow-up experiences of various brain surgeons are pre- 
sented, especially from the standpoint of length of life after success- 
ful removal of the brain tumor. 
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3. This Society’s experience in the underwriting of 37 cases of 
brain tumor is detailed with the histological types of the tumors 
and deaths analyzed. 29 of the 37 cases insured are fortunately 
still alive, some as long as 17 years after issue. Of the 8 deaths, 
4 were directly or indirectly due to the tumor; the other 4 in no 
wise related to this original cause. 


4. Though it is realized that our experience in this field has thus 
far been small, we feel it has been sufficient to show that these 
cases are insurable if chosen according to their histological types 
and at sufficiently severe ratings to cover the definitely substandard 
mortality of this group. Such a suggested outline and ratings are 
presented. 
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PRESIDENT Cook—We are honored by having this discussion 
opened by Dr. Joseph E. J. King, Neurosurgeon of the Bellevue 
Hospital. 


Dr. Kinc—Mr. President, Members of the Association, and 
Guests: Dr. Denker was good enough to send me a copy of his 
paper. I read it with the greatest amount of interest. It is the 
most unusual paper I have seen in years. He has gone through 
the list of brain tumors, classified them, told you exactly what 
he knows and what he has found, and where they stand as in- 
surable persons. 

Not many years have elapsed since a person with a brain tumor 
or brain abscess was considered as good as dead. Very few were 
ever seen at operation, very few were operated upon, and prac- 
tically none recovered. The two pioneers were Dr. Horsley and 
Dr. McEwen. The first tumors removed were back about 1888. 
At that time they were scarce, and the means of localization were 
so meager, that, in spite of the keen minds of such gigantic men 
as Hughlings Jackson, Spiller, Horsley, McEwen, and others, 
little could be accomplished. Only within recent years has localiza- 
tion of these tumors been accurately and easily made and thanks 
to the use of a few new gadgets, neurosurgeons have been far more 
successful. They probably are not as learned as the ones in days 
gone by, and have not as much time, but their experience has in- 
creased enormously. One only has to recall that sometime in the 
early 1900’s, Dr. Cushing told Claude Coleman that it was eight 
months since he had seen a tumor and two years since he took one 
out. Since that time until his unfortunate death recently he had 
operated on over two thousand cases, and in his later years devoted 
himself only to one type of brain tumor: the meningioma. 

Localization of the tumor is now made more readily than here- 
tofore. Previously, all operations on the brain were purely ex- 
ploratory. Now, though exploratory operations are still done 
occasionally, most of them are made after a definite localization 
has been carried out. 

A short while ago DeMartel, a surgeon of Paris visited this 
country. He told me how difficult it was to get brain surgeons to 
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use the air injection method in localizing tumors when this was 
first brought out by Dandy. The older neurologic examination 
presented some difficulties ; i. e., supposing that a tumor compressed 
some area that would make you suspect it was an arm, or a foot, 
or a hand area. That does not definitely establish the fact that 
the tumor is there, and nowhere else. If your doorbell rang, you 
would not know whether the button were being pushed by the tip 
of a little boy’s finger four or five years old, or whether some nice 
fat lady was leaning up against the bell. This indicates to a small 
degree the difficulties faced by neurologists in the old days when 
diagnosis and localization had to be made by a neurological examina- 
tion alone. Since then, one of the most important advances has been 
Dandy’s discovery of air studies of the brain cavities by means 
of ventriculograms and encephalograms and the more recent de- 
velopments of electro-encephalograms. 

Another thing that has made brain tumor surgery so much 
easier is the development of the electrosurgical cutting and coagu- 
lation unit, which has been of great help in the control of 
hemorrhage. The suction apparatus that is now used in the re- 
moval of brain tumors has also added much in simplifying their 
removal. Blood transfusions are now carried out so easily that, 
even though some tumors are difficult to remove, the large loss 
of blood is easily replaced, and in this way another difficult problem 
is overcome. So that, due to all of these things, brain tumors are 
common lesions now, and in the big clinics, like Dandy’s and 
Craig’s and Gilbert Horrax’s, and other places, the operation is 
often relegated to the junior and associate attendings, instead of 
all being done by the attending surgeon himself. 

I have a group of slides here that I will run through very 
quickly. I will show you some of the tumors that Dr. Denker 
spoke of, and you can tell for yourself, almost as soon as you look 
at them, whether the tumor might be one that could be easily re- 
moved or one that might not be. 


* * * * * * 


At this point, Dr. King showed numerous slides illustrating the 
normal anatomy of the brain and its ventricles, also ventriculo- 
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grams of patients with the various types of brain tumors. The 
abnormalities were pointed out, and their value in the localization 
of the brain tumor was discussed. He also presented a few cases 
of brain abscess, and many slides of gross specimens of brain 
tumors, pointing out the features of certain types which made them 
more easily removable surgically. Many interesting personal ex- 
periences with patients were described. 


PRESIDENT Cook—Discussion will be continued by Dr. Robert 
M. Daley. 


Dr. Ropert M. DatEy—Mr. President and Members of the 
Association: I will only take a minute. This paper is the result of 
the attempt on our part to furnish insurance coverage to a very 
small class, to whom it had been ordinarily denied. It is our 
custom when we have an odd case to make a library card and file it 
away. Dr. Denker has made such a wonderful study of these 
tumors and we have followed them up so thoroughly that we have 
been able to present to you this very small class. I sincerely trust 
that it will prove as a guide to some of you in handling some of 
these cases in the future. 


PRESIDENT Cook—It now becomes my duty to relinquish 
officially the office of President of this Association and simul- 
taneously it is my pleasure to hand over the gavel to our new 
President. 

I am deeply appreciative of the many kindnesses and courtesies 
extended to me during the past year by all of you, and especially 
the cooperation of all the participants in our program, both members 
and guests. 

I want to say also that without Dr. Dewis, I do not know where 
we would be in this Association. He has been simply wonderful, 
patient, on the job, and very helpful. 

Dr. Harold M. Frost, Medical Director of the New England 
Life Insurance Company, was yesterday elected our President for 
1939-1940. Dr. Frost has made many valuable contributions to this 
Association and to clinical medicine, and is in every way, personally, 
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professionally, and as an experienced underwriter, qualified to carry 
on the high standards and traditions of our Association. 
I take great pleasure in asking Dr. Frost to come to the platform. 
I am glad to present the gavel to you, Dr. Frost. 


PRESIDENT Frost—Gentlemen, I thank you from the depths of 
my heart for the honor which you have bestowed upon my company . 
and upon me. I assume this office with all humility, even with 
trepidation. I can assure you that I will give to it the best that is 
in me. I want to express my personal appreciation of the fidelity 
with which Dr. Cook has fulfilled his assignment during the past 
year, one example of which you had in our splendid program. 

Dr. Rowley, I think you have a matter to present to us at this 
time. 


Dr. Rosert L. RowLEY—Mr. President and Gentlemen: When 
one reaches a certain stage of maturity measured in terms of years 
of contact with this important body, he attains a perspective that 
enables him to speak as to the character and value of these meetings. 
I am sure you all feel as I do that these past two days have been 
packed full of most valuable information for us to digest and 
similate and put into application as our respective capacities may 
enable us to do. 

I have the privilege of presenting to you a resolution that I 
know you all will subscribe to most enthusiastically. 

“Resolved, that this Association express the thanks and appre- 
ciation for the very able manner in which Dr. Cook has administered 
his office, as well as the excellent quality of his program.” 


PRESIDENT Frost—Gentlemen, you have heard Dr. Rowley’s 
resolution. I suggest that we approve it unanimously by a rising 
vote. 

(The resolution was passed with a rising vote.) 


PRESIDENT Frost—Is there any further business to come before 
the meeting? If not, I bid you Godspeed. I trust that Father 
Time will deal with you gently through the next year and that you 
will be back a year hence in full health and vigor, prepared to 
enjoy yourselves again. 
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PRELIMINARY NOTES AND REPORT OF 
THE CHAIRMAN, BLOOD PRESSURE 
COMMITTEE 


The President of our Association has asked me, as Chairman 
of the Blood Pressure Committee, to make a report at this session 
as to the functioning of the Blood Pressure Committee during 
the past year. In connection with this report of the activities of 
the Blood Pressure Committee, it is advisable perhaps to make 
some very brief references pertaining to blood pressures. We have 
not the time, nor is it advisable, to make a comprehensive review 
of the subject, and the notes that follow please consider as most 
incomplete and very sketchy ones. 

The diagnostic use of the sphygmomanometer is not old. You 
remember that Von Bosch, 1876, presented the first comparatively 
accurate instrument for determining systolic blood pressures. Hill, 
studying diastolic determinations, produced an instrument, 1896, 
from which was developed the accurate sphygmomanometer of 
today. Very accurate instruments, of the aneroid type, were in- 
troduced by Faught and Rogers, 1909-10. 

The first blood pressure studies to appear in any American 
journal were by Howell and Brush, June, 19011, but it was not 
until the period 1906-10 that American medicine began to recognize 
the necessity of accurate blood pressure determinations or to con- 
sider seriously the significance of mortalities of arterial tensions. 
Korotkoff*, who for some years had been studying blood pressures, 
announced, 1905, that a stethoscope over the brachial artery, with 
cuff inflated beyond a point of no radial pulse, revealed no sound, 
but when the cuff was gradually deflated sounds were heard as the 
radial pulse returned. These, he described as systolic and diastolic 
blood pressure phase tones. He dissociated three phases. Later, 
1907, Ettinger® and others, Land, Fisher, Gettings, and the Ameri- 
cans, Goodman and Howell’, and Swan5, separated the tones into 
five distinct tone phase or point groups, which were accepted as 
the component elements as determined in an auscultatory blood 
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pressure reading. Either lack of appreciation of the importance of 
the diastolic, or lack of a generally accepted judgment as to what 
phase or point of the sounds occurring during a blood pressure 
reading should be regarded as the diastolic, caused American physi- 
cians to be content for a time with only the systolic blood pressure. 

There were numerous studies of systolic blood pressure averages, 
the largest by Woley, of 1,000 individuals ages 15 to 608, but it 
was not until the period 1914-19 that studies appeared of sufficient 
range to constitute an acceptable guide from a medical life in- 
surance standpoint, and it is interesting to note that they were 
made by physicians who had great interest in both clinical and life 
insurance medicine. The earliest of these studies based on life 
insurance data was published 1914 by Dr. J. W. Fisher, North- 
western Mutual Life Insurance Company, who used the blood 
pressure findings of his Company and of the Mutual Benefit Life 
Insurance Company of applicants accepted for standard insurance’. 
1915, Dr. L. F. MacKenzie, Prudential Insurance Company of 
America, reported data on 18,637 applicants whose blood pressures 
had been observed during the previous three years and who were 
considered normal individuals®. 1919, Dr. R. Max Goepp published 
the blood pressures of 9,996 individuals who were accepted for 
standard insurance during 1918 by the Provident Mutual Life 
Insurance Company®; and Dr. O. H. Rogers and his actuary 
colleague, Dr. Arthur Hunter, published data of 62,000 individuals 
who were’ approved for standard insurance during 1913-16 by 
the New York Life Insurance Company’. 

The diastolic blood pressure was for years ignored by American 
clinicians, teachers in medical colleges, and life insurance medical 
officers. In 1913, regardless of the generally questioned value of 
the diastolic, Dr. J. W. Fisher, Northwestern Mutual Life In- 
surance Company, required examiners to report in certain cases 
both the diastolic and the systolic blood pressures. By 1918, a 
fair number of companies had a question in their examination 
forms as to the diastolic blood pressure and insisted upon their 
examiners’ taking the diastolic. However, there were no uniform 
instructions from medical directors as to the phase or point at 
which to report the diastolic, nor was there uniformity of technique 
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for taking blood pressures. Even as late as the early 1920’s, medical 
colleges had given no consideration to instructing students re- 
garding the phase or point at which to record the diastolic; and, 
indeed, outstanding internists were in disagreement regarding which 
phase to consider the correct one, opinions being divided among 
the 3d, 4th, and 5th. In 1923, the Joint Medico-Actuarial Com- 
mittee made a study in connection with life insurance issued prior 
to 1921. This study showed that about 29% of the diastolic blood 
pressures were reported as 4th phase ones, and it was concluded 
that a large percentage of those reported as 5th phase were actually 
4th phase. The first life insurance attempt to determine average 
diastolic blood pressures was by Dr. L. F. MacKenzie, Prudential 
Insurance Company, who studied 3,915 male applicants to whom 
standard insurance had been granted 1912-13-14*1. 

It was not until 1905-06 that interested attention was given by 
American life insurance medical officers to the advisability of re- 
quiring blood pressure examinations of applicants for insurance. 
In 1910, Dr. F. A. Faught reported correspondence with 32 of 
our larger life insurance companies!*. Ten of these did not require 
blood pressures, and 22 asked for only systolic in certain cases, 
where the amount, age, personal history, or other factors, were 
significant. At this time, when blood pressure was beginning to 
be recognized as a necessary part of physical examinations and 
an essential for diagnosis and prognosis, life insurance medical 
officers found a rather peculiar situation. The reasons were 
numerous. There were no extensive studies of blood pressure 
observations of supposedly normal individuals and so no positive 
data as to average blood pressures for the various ages, nor was 
there any agreement as to what constitutes an abnormal blood 
pressure. Comparatively few physicians had sphygmomanometers, 
and most of the instruments were not adapted to anything but 
office work (some almost impossible mechanically for all practical 
purposes). Generally speaking, the mortality experience at the 
time was satisfactory to the life insurancé companies (few were 
doing a substandard business), and there were no large group 
studies of blood pressures observed at the time insurance was 
granted to show the effect of higher blood pressures on longevity. 
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The situation that existed made impossible accurate studies by 
the life insurance companies of their blood pressure mortality. As 
early as 1912, the President of this Association appointed a Blood 
Pressure Committee, for the primary purpose of obtaining a 
homogeneous mass of material for mortality study. At first, Dr. 
J. W. Fisher, Northwestern Mutual Life Insurance Company, 
made a Committee of One; and, about 1915, two other members 
were appointed, with Dr. Fisher as Chairman!®. The function of 
the Committee was to recommend, after study and research, a 
body of instructions to be given life insurance medical examiners 
as to a uniform method of taking blood pressures. 1921, it re- 
ported?*: 


“That the Medical Directors Association recognize the 
last loud tone at end of the 3d phase as representing the 
correct diastolic pressure and so instruct their examiners ; 
and that those companies which have trained their ex- 
aminers to report the end of the 4th phase or the cessa- 
tion of all sound, or which feel that this phase gives a 
valuable check on the examiners, should request both 
phases ; that in those blanks in which both phases are not 
requested it be specifically stated in small type, under the 
line for indicating diastolic pressure, that the figure given 
represents the last loud sound at end of 3d phase.” 


The Committee continued active for some years, and Dr. Fisher, 
as Chairman, included in his reports the blood pressure mortality 
experience of his Company®. Unfortunately, one of the primary 
purposes for which the Committee was appointed was not achieved 
—that of recommending to the Medical Directors Association the 
best technique for observing blood pressures and the point or 
phase in the tone change which should be used for determination 
of the diastolic. 

When this Blood Pressure Committee of our Association ceased 
to function, there was no other action by the Organization regard- 
ing blood pressures until 1938, when the President appointed a 
new Committee, consisting of Dr. Cecil C. Birchard, Dr. William 
Bolt, Dr. Donald B. Cragin, Dr. William Muhlberg, Dr. Henry 
B. Turner, and Dr. Harry E. Ungerleider (Secretary). Dr. John 
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B. Steele was appointed to this Committee by the succeeding 
President. 

There were many reasons our Association should again have 
given serious consideration to this subject, particularly because 
persistently elevated arterial pressure, with its associated morbid 
changes in the vascular tree, is responsible, directly or indirectly, 
for more disability and death than any other single pathological 
condition, including cancer and tuberculosis. The introduction of 
the sphygmomanometer as a routine examination procedure not 
only marked a great advance in clinical medicine, but also revealed 
a condition which we now term “essential hypertension”, in which 
the individual has a persistent elevation of the systolic and usually 
of the diastolic blood pressure, with no demonstrable cause. The 
significance of essential hypertension and its appalling death rate 
are just beginning to be well recognized by the medical public, yet 
life insurance has been fully cognizant during the last twenty 
years of the curtailed longevity caused by hypertension. The 
failure of clinical medicine to recognize sooner this circulatory 
system impairment probably rests in its lack of appreciation of 
the statistical approach so valuable in the study of mortality trends 
and so necessary from a life insurance standpoint. 

Inasmuch as hypertension is the most common and earliest find- 
ing of beginning circulatory disease, it is appropriate to make a 
few brief references to the cardiac mortality of the United States. 
We are amply justified in our long-range view of the end-results 
of this condition when we realize that 15% of all adults in this 
country have hypertension and that 23% of all deaths over age 50 
are directly attributable to it, through cerebral accidents, myocardial 
failure, or chronic insufficiency of the kidneys. In 1933, the Metro- 
politan Life Insurance Company studied its causes for refusal of 
standard insurance to 60,000 applicants and determined a per- 
centage rejection for heart disease of 1.28 and, for hypertension, 
of .58'®. It is reliably estimated that in our population of roughly 
130,000,000 approximately 2% have circulatory disease and there 
are at all times 1,000,000 individuals hospitalized or incapacitated. 
The Committee on Costs of Medical Care has found that heart 
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diseases, estimated to exceed $60,000,000 annually, rank ninth in 
cost. 

For years large insurance companies have experienced an in- 
creasing number of deaths from vascular disease. During 1938 
American companies paid death claims of more than $120,000,000 
as a direct result of policyholders’ having matured their policies 
by cardiac deaths. In 1937 ten of the representative larger com- 
panies, five which issue only standard insurance and five which issue 
both standard and substandard, analyzed their death claim ex- 
perience. An average, by lives, of 41.4% of their total death claims 
was from circulatory disease. 

The significance of hypertension alone is more clearly brought 
out in statistics of great groups of autopsy material studied in the 
United States, which show that of all cases coming to autopsy 
12.6% over age 40 and 14.8% over age 50 had a history of high 
blood pressure or showed anatomical evidence of having had hy- 
pertension’’. The alarming factor is the now apparent consistent 
slight increase in the number of deaths from cardiac and circula- 
tory system diseases, which greatly overshadow the death rate from 
any other cause. 

Hypertensives in the early stages are without evident cardiac 
hypertrophy or renal lesions, as shown by normal X-rays and 
electrocardiograms, the ability of the kidneys to dilute and concen- 
trate, and the absence of casts and albumin. Eventually, the con- 
tinued high pressure leads to cardiac and arteriocapillary fibrosis 
and arteriosclerosis in vital organs, such as heart, brain, and kid- 
neys. It is thus essentially a primary vascular disease involving 
both arteries and capillaries. 

While we fully recognize the great importance of hypertension, 
we are as yet unable to draw a sharp line between normal blood 
pressure and low-grade hypertension. We lack definite information 
concerning the age at which hypertension makes its appearance. 
The variability or (to use a better term) lability of the blood pres- 
sure in hypertension, which is particularly marked in the early 
years, has long been observed. The blood pressure may fluctuate 
from day to day or from week to week, from a high level to normal 
when the individual is relaxed or removed from emotional stress. 
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Normal readings in cases of essential hypertension are often ob- 
tained after the patient has rested quietly for 5-20 minutes, and 
this may occur also in widespread vascular disease. The normal 
person usually has a lower reading in the morning than in the 
evening, and this is equally true of hypertensives. A study made 
1930 revealed that in a large group of hypertensive patients 56% 
showed a normal reading at least once or more during a period of 
observation’®. If 56% of established hypertensives showed a drop 
to normal under certain conditions, then it is probable that such 
a drop occurs more often in the early stages. Failure to appre- 
ciate this must cause insurance companies to accept many early 
hypertension cases. Many observers feel that a normal blood 
pressure at one time only has no significance in ruling out hyper- 
tension. That hypertension may exist with a normal blood pres- 
sure is a paradox, the cause of which has yet to be determined ; 
but, in our experience, it is a justifiable statement. It is thought 
by many that, in the beginning at least, essential hypertension is 
a manifestation of vasomotor instability. If this concept be true, 
then the vasomotor, spastic, or functional stage of hypertension 
should be more carefully studied and criteria laid down for its 
evaluation. 

There are many other factors in circulatory system mortality 
which should be explored before we leave this phase of the sub- 
ject. Serious students of heart disease have estimated that be- 
tween 75% and 80% of all persons with coronary artery disease 
have, or have had at some time, high blood pressure?®. I want to 
emphasize this close relationship of hypertension and coronary 
arteriosclerosis because it is of importance not only in prognosis, 
but also in an understanding of the progress of the disease. The 
mode of death in a large percentage of hypertensive cases is closely 
associated with a pathological state of renal, cerebral, or coronary 
vessels. With the close relationship of the two conditions before 
us, we could very profitably discuss the effects of the trends in 
diagnosis which markedly affect mortality statistics; but, again, 
this would require considerable time, and, inasmuch as you are 
so familiar with the subject, it is not apropos to dwell upon it. 
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Another important factor in the creation, 1938, of the new Blood 
Pressure Committee by the President of this Association was 
that, in spite of thousands of articles by European and American 
authors and the many published statistics of American life in- 
surance companies, there still remains a great divergence of opinion 
as to the technique to be used in making blood pressure determina- 
tions and an equally great divergence of opinion as to the inter- 
pretation of obtained blood pressures. A very pertinent article on 
this subject that appeared at that particular time partly motivated 
the action of your President in appointing the new Committee. 
This article “Factors of Error in Blood Pressure Readings”, by 
Drs. Irving S. Wright, Ralph F. Schneider, and Harry E. Unger- 
leider, was read during the 1938 sessions of the American Heart 
Association. Through observation, conference, and correspondence, 
these authors learned that discrepancies in blood pressure observa- 
tion obtained which made for a “greater variation than the regular 
limits of error would allow”; that probably because of the lack of 
uniform instructions to medical students incorrect methods of 
taking blood pressures obtained ; and that there was a wide variation 
in interpretation of the sounds. They corresponded with medical 
schools, and of the 24 which replied one-third taught no standard 
method of taking blood pressures and those which did showed far 
from a uniformity of instructions to their student bodies. One 
correspondent suggested, “The replies will indicate that a certain 
technique is taught, but in actual practice each clinician follows his 
own preconception as to what is proper”. The authors corresponded 
also with medical directors of life insurance companies, and of the 
82 who replied 45 reported that their examiners used “various 
procedures” in taking blood pressures, 37 reported that they em- 
ployed a “standard method”, but this standard varied much from 
a uniformity, there being rather wide differences in the diastolic 
as well as the systolic readings. 

Because of comments, as follow, which Drs. Wright, Schneider, 
and Ungerleider made to the American Heart Association, a Blood 
Pressure Committee was appointed by that Association also, and 
two of its members were life insurance medical officers : 
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“Clearly, then, this is a problem for the teaching insti- 
tutions. Individuals cannot be standardized, but proce- 
dures for observing their biological processes can be within 
certain limits. Important basic and fundamental biologic 
measurements should be uniform whenever possible, and 
they should be so taught in the medical colleges and uni- 
versities. The taking of blood pressure readings consti- 
tutes one of the most commonly used tests in medical 
practice and research. In the United States and Canada, 
essentially the same equipment is utilized by practically 
all physicians. The great differences in results as above 
demonstrated arise for the most part from the confusion 
as to what should be interpreted as the blood pressure. 
The solution is simple providing certain steps are taken. 
We respectfully submit that the proper officers of the 
American Heart Association consider the appointment of 
a National Committee to study this problem, for the pur- 
pose of taking the steps necessary to rectify the present un- 
satisfactory situation and to provide a standard guide for 
the use of teachers and practitioners of medicine for the 
making of blood pressure observations.” 


Your Blood Pressure Committee was of the opinion that much 
would be gained should a standardization of blood pressure de- 
terminations be worked out and, to this end, coordinated with the 
Blood Pressure Committee of the American Heart Association; 
the latter Blood Pressure Committee interested the British Heart 
Association ; and there resulted a consensus of opinion and approval 
by these three Committees of a standardization of blood pressure 
determinations, as follows: 


1. BLOOD PRESSURE EQUIPMENT—The blood pressure 
equipment to be used, whether mercurial or aneroid, should be 
in good condition and calibrated at yearly intervals—more often 
if defects are suspected. (Mercurial preferred—British Com- 
mittee. ) 


2. THE PATIENT—The patient should be comfortably seated 
(or lying—British Committee), with the arms slightly flexed 
and the whole forearm supported at heart level on a smooth 
surface. If readings are taken in any other position, a notation 
of that fact should be made. The patient should be allowed time 
to recover from any recent exercise or excitement. There should 
be no constriction of the arm by clothes, etc. 
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. POSITION AND METHOD OF APPLICATION OF 
THE CUFF—A standard-sized cuff containing a rubber bag 
12 to 13 cm. in width should be used. A completely deflated 
cuff should be applied snugly and evenly around the arm with 
the lower edge about 1 inch above the antecubital space and 
with the rubber bag applied over the inner aspect of the arm. 
The cuff should be of such a type and applied in such a manner 
that inflation causes neither bulging nor displacement. 


. SIGNIFICANCE OF PALPATORY AND AUSCULTA- 
TORY LEVELS—In all cases palpation should be used as a 
check on auscultatory readings. The pressure in the cuff should 
be quickly increased in steps of 10 mm. Hg until the radial 
pulse disappears, and then allowed to fall rapidly. If the radial 
pulse returns at a higher level than that at which the first 
sound is heard, the palpatory reading should be accepted as the 
systolic pressure; otherwise the auscultatory reading should be 
accepted. 


. POSITION AND METHOD OF APPLICATION OF 
STETHOSCOPE—tThe stethoscope should be placed over 
the previously palpated brachial artery in the antecubital space, 
not in contact with the cuff. No opening should exist between 
the lip of the stethoscope and the skin; this should be accom- 
plished with the minimum pressure possible. The hand may be 
pronated or supinated, depending on which position yields the 
clearest brachial pulse sounds. 


. DETERMINATION OF THE SYSTOLIC PRESSURE— 





The cuff should be rapidly inflated to a pressure about 30 mm. 
above the level at which the radial pulse can be palpated. The 
cuff should then be deflated at a rate of 2 to 3 mm. Hg per 
second. The level at which the first sound regularly appears 
should be considered the systolic pressure, unless, as pointed out 
above, the palpatory level is higher, in which event the palpatory 
level should be accepted. This should be noted. 


. DETERMINATION OF THE DIASTOLIC PRESSURE 
AND THE PULSE PRESSURE—With continued deflation 
of the cuff, the point at which the sounds suddenly become dull 
and muffled should be known as the diastolic pressure. If there 
is a difference between that point and the level at which the 
sounds completely disappear, the American Committee recom- 
mends that the latter reading should be regarded also as the 
diastolic pressure. This should then be recorded in the follow- 
ing form: RT (or LT) 140/80-70, or 140/70-0. If these two 
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levels are identical the blood pressure should be recorded as 
follows: 140/70-70. The cuff should be completely deflated 
before any further determinations are made. 


This standardization was published in the July 22, 1939, issue 
of the Journal of the American Medical Association, the July issue 
of the American Heart Journal, the quarterly issue of the British 
Heart Journal which was published in July, and the September 
issue of the British Medical Journal. At the 1939 meeting of the 
Medical Section, American Life Convention, I briefly referred to 
this standardization, and there occurs in their last Transactions 
a text of it. 

I think most of you will concur with me that, because of the 
large percentage of individuals in whom inaccurate reports of 
blood pressure obtain and the lack of uniformity of instructions 
by medical officers as to which phase (3d, 4th, or 5th) of the 
diastolic was to be recorded, there has resulted a heterogeneous mass 
of rather inaccurate data, which give merely a crude index of blood 
pressure morbidity and mortality. 

It is hoped that every medical director who has not already done 
so will issue instructions to the examiners of his company regard- 
ing this standardization of blood pressure determinations and will, 
as new examiners are appointed, give them instructions as to the 
method we feel best adapted for the observation of blood pressures. 

During the last meeting of the Blood Pressure Committee, con- 
sideration was given to the question of blood pressure mortality 
studies. The most important question, “What is hypertension”, 
was freely discussed, and great consideration will be given to this 
question in an effort to bring about a consensus of opinion as to 
what figures, diastolic and systolic, should be selected as average, 
either for age groups or for all ages. 

Another very important question discussed was, “What im- 
pairments should be considered relative, and what impairments 
irrelative, for a mortality study of the effect of other impairments 
in connection with borderline or higher than average blood pres- 
sures for the age of the individual or, more broadly, for all indi- 
viduals irrespective of age”. 
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It was agreed by the Committee that each member would re- 
view the files of one or two hundred of his company’s deceased 
policyholders who, at the time of entry, had blood pressures higher 
than the average, so that recommendations could be made to this 
Association, and to other interested bodies, in connection with pro- 
cedures to be followed in studying blood pressure mortalities. 

Your Committee will be grateful to you for suggestions apropos 
to the questions being considered. You are all invited to participate 
in the review and analysis of one or two hundred files of deceased 
policyholders who, when their policies were issued, had borderline 
or abnormal blood pressures. If you will correspond with either 
Dr. Ungerleider or me we shall be very glad to give you the con- 
clusion of the Blood Pressure Committee as to all of the factors 
to be considered in this contemplated study. 

Paragraph 1 of the “Standardization of Blood Pressure Read- 
ings” recommends that blood pressure equipment should be cali- 
brated at yearly intervals. Irving S. Wright, M. D., suggested 
to the Taylor Instrument Companies the necessity of a low-priced, 
compact, portable instrument which could be used to determine 
the accuracy of mercurial and aneroid sphygmomanometers. H. 
L. Mason, Sc. D., Director of Research of the Taylor Instrument 
Companies, caused a very exhaustive research, and as a result a 
portable test instrument has been developed for the purpose of 
determining sphygmomanometer accuracy. A sphygmomanometer 
as customarily used is called upon to register a cuff pressure which 
is falling continuously and also oscillating slightly. It will register 
accurately only if it is free of “lag error’, i.e., can follow the vary- 
ing pressure rapidly enough, and is also free of “calibration error’, 
i.e., gives stationary pressure readings which agree with those of a 
primary standard. Both of these essential checks can be made with 
the new test standard. 

Through the efforts of Dr. Ungerleider we have a very interest- 
ing exhibit, and in connection with this exhibit the Doctor arranged 
with the Taylor Instrument Companies so that this test standard 
for the determination of the accuracy of blood pressure apparatus 
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is on display and being demonstrated today and tomorrow. I know 
you will all find time to study this instrument and observe a 
demonstration of it. 


ee MORAN 


af. 
13. 


14. 
15. 


16. 
17. 


. Ayman, D.: “Normal Blood Pressure and Essential Hypertension,” 


19. 


S. B. ScHorz, M. D. 
Chairman 
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PRIMARY HYPERTENSION 


A CLINICAL AND PATHOLOGICAL STUDY OF 1,520 
CASES WITH ESPECIAL REFERENCE TO 
RENAL ARTERIOLOSCLEROSIS 


By E. T. Bett, M. D. 
Department of Pathology, University of Minnesota 


Primary hypertension is not a circumscribed entity like tuber- 
culosis or typhoid fever. In selecting a group of cases for study 
one must arbitrarily define the upper limit of normal blood pres- 
sure. In the event that no blood pressure was recorded or that 
the only reading was made when the patient was in extremis, one 
must depend upon the weight of the heart at postmortem to 
establish the diagnosis. Here again an arbitrary figure must be 
assigned as the upper limit of the weight of the normal heart. 
Regardless of the level of blood pressure or cardiac weight which 
is accepted as representing hypertension it is never possible to 
make a sharp separation of hypertensive disease from the normal. 
In order to avoid some of the criticisms arising out of the diffi- 
culty of defining hypertensive disease in terms of blood pressure 
and weight of the heart, the writer has dealt largely with patients 
who died of some form of hypertensive disease, viz., myocardial 
insufficiency, coronary disease, apoplexy and hypertensive renal 
insufficiency. A small group of cases is included in which hyper- 
tension was present but was not the cause of death. The various 
clinical groups will be analyzed separately. 

Criteria for the diagnosis of primary hypertension. All forms 
of secondary hypertension must of course be excluded. At 
autopsy one may identify the usual diseases responsible for 
secondary hypertension such as glomerulonephritis, amyloid con- 
tracted kidneys, polycystic kidneys, adrenal tumor and coarcta- 
tion of the aorta. In patients with a very high pulse pressure, 
such as aortic insufficiency and arteriovenous aneurysm, a high 
systolic pressure is not interpreted as primary hypertension. 
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Occasionally the blood pressure increases after an intracranial 
hemorrhage, and since the patient is usually first seen after the 
stroke there is some uncertainty as to the presence of a previous 
hypertension. 

In this study a systolic pressure consistently 150 mm Hg or 
more in persons over 30 years of age and 140 mm Hg or more 
in persons under 30 years of age is regarded as hypertensive 
disease, after exclusion of the known causes of hypertension. 
The reason for the adoption of these figures as the upper limit 
of normal blood pressure is that pressures above these levels are 
attended by an increased mortality from hypertensive disease. 
Many insurance companies do not accept risks with pressures 
above 145 mm Hg since their experience shows a slight increase 
of mortality even in the group with systolic pressures between 
145 mm Hg and 150 mm Hg. 

Difficulty is encountered in persons with very labile blood pres- 
sure. In such individuals variations of 30 to 40 mm Hg in the 
systolic pressure may be observed from time to time, the higher 
readings occurring especially during emotional disturbances. The 
lower pressure probably corresponds more closely to the usual 
pressure, but there is some evidence that transitory hypertension 
of this type may pass over into permanent hypertension. 

In clinical hypertension of cardiac type a previously high blood 
pressure sometimes falls to normal during cardiac decompensa- 
tion. We have a number of records in which this phenomenon 
occurred. It therefore follows that when a patient is first seen 
in the final attack of cardiac decompensation we cannot exclude 
hypertension because of a normal blood pressure. 

The weight of the heart is usually relied upon to a great extent 
in the diagnosis of hypertension. Th. Fahr seems to use left 
ventricular hypertrophy more than any other feature. One must 
of course exclude all cases of primary right ventricular hyper- 
trophy as well as all cases in which there is an assignable cause of 
left ventricular hypertrophy such as valvular defects and chronic 
glomerulonephritis. The weight of the normal heart varies to 
some extent with the size and muscular development of the in- 
dividual. The weight is reduced remarkably by chronic wasting 
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diseases. In the usual case of carcinoma of the stomach with emacia- 
tion the heart weighs about 100 grams less than in normal persons. 
In chronic hypertension one would expect the degree of left ven- 
tricular hypertrophy to vary directly with the increase of blood 
pressure, its constancy and its duration. A very high blood pres- 
sure for a short time would cause less hypertrophy than a moderate 
hypertension of long duration. These are cogent theoretical con- 
siderations but it is surprisingly difficult to prove them from 
clinical histories and postmortem examinations. There is a varia- 
tion in the response of the individual heart; in rare instances a 
systolic blood pressure of over 200 mm Hg of many years’ duration 
is associated with a heart weighing about 300 grams. The normal 
heart in males averages about 50 grams more in weight than in 
females. It is commonly assumed that a marked left ventricular 
hypertrophy without other assignable cause is the result of primary 
hypertension, yet it must be admitted that there are cases in which 
long periods of observation have failed to demonstrate any in- 
crease of blood pressure. It seems possible that some instances of 
left ventricular hypertrophy and cardiac failure are not due to 
hypertension. 

Recently several investigators have maintained that coronary 
sclerosis is a cause of left ventricular hypertrophy, but there are 
theoretical difficulties in this hypothesis. How can reduction of 
the blood supply cause hypertrophy of the muscle? Why does not 
the right ventricle also hypertrophy? 

I have not relied upon cardiac hypertrophy alone to any great 
extent in the diagnosis of hypertension, but I have assumed that 
in males hearts weighing 500 grams or more and in females 450 
grams or more are hypertensive hearts, when the hypertrophy 
is of left ventricular type and there is no other assignable cause. 
Since our records show a large number of cases of known hyper- 
tension with hearts smaller than these standards, it is clear that 
many cases of hypertension without clinical symptoms have been 
omitted from this survey of our autopsies. For example when 
there is no record of the blood pressure and there are no symptoms 
of hypertensive disease, a male with a heart weighing 480 grams 
or a female with a heart weighing 430 grams is not listed as hyper- 
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tension. It will be shown presently that the demonstration of a 
moderate degree of renal arteriolosclerosis does not establish a 
diagnosis of primary hypertension. 

In summary this survey includes all cases in which there is a 
clinical record of hypertension as defined above, all cases of hyper- 
tensive renal insufficiency, chronic myocardial failure without other 
assignable cause, hemorrhage or softening of the brain on a vascular 
basis, coronary sclerosis or thrombosis with hypertension or cardiac 
hypertrophy, and a miscellaneous group with hypertension or 
cardiac hypertrophy in which death was due to another disease. 
The identification of primary hypertension is therefore made 
chiefly on the basis of clinical symptoms. 

Age distribution. The distribution of all types of hypertension 
by decades is shown in Graph 1. The percentages are based upon 
17,708 autopsies on persons over 10 years of age—11,826 males 
and 5,882 females. All of the patients except the 104 cases of 
miscellaneous type died from some form of hypertensive disease. 
There are 51 cases in the coronary group, in which no high blood 
pressure was recorded, which are not convincingly hypertensive 
disease, but the size of the hearts in this group makes this diagnosis 
highly probable. These will be discussed later. A large number 
of cases of coronary disease are omitted because no blood pressure 
was recorded and the hearts were not very large. It is probable 
that many of these are examples of hypertension. The graph 
includes all cases that died of hypertensive disease, except some of 
the coronary group just mentioned; but it does not include all 
persons who had hypertension but died of another disease, since 
this group cannot be identified completely when no blood pressure 
is recorded. 

It will be noted in Graph 1 that only about 2.5 per cent. of 
deaths in the fourth decade are due to hypertensive disease, but 
after the fifth decade the incidence increases greatly reaching its 
maximum in the seventh and eighth decades, nearly 15 per cent. 
of the deaths in these decades being due to hypertension. In persons 
over 50 years of age, 13.5 per cent. of the deaths was due to 
hypertensive disease. George Fahr* calculated that about 23 per 





*Fahr, George. The heart in hypertension. J. A. M. A., 1935, 105, 1396-1400. 
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cent. of all deaths of persons over 50 years of age is due to 
hypertension. If all coronary deaths be included with hypertension, 
as Fahr does, 280 cases over 50 years of age would be added to 
the group. This would give 16.6 per cent. of all deaths in the 
autopsy group over 50 years of age due to hypertension. Since 
the percentage of older persons is gradually increasing, it is to be 
expected that hypertension will increase. 

As regards the hypertensive group 80.7 per cent. of the deaths 
were of persons over 50 years of age. The renal group is definitely 
younger than the other clinical groups at death. In the renal group 
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only 52 per cent. were over 50 years of age, while in the other 
clinical groups combined 85 per cent. were above this age. 

Sex. In the entire group over 10 years of age (Table 1) it 
appears that 9.3 per cent. of males and 6.9 per cent. of females 
died of hypertension. (See also Graph 1.) There is no significant 
difference in sex distribution up to the age of 50 years, but after 
this period the death rate from hypertension is somewhat greater 
in males (males 14.1 per cent.; females 11.9 per cent., Table 2). 
If we examine the individual clinical groups (Table 2, Graphs 
2 and 3) it is noteworthy that myocardial insufficiency and apoplexy 
show about the same sex incidence, but coronary disease is over 
twice as frequent in males as in females. In the renal group the 
females preponderate before 50 years, and the males after 50 years. 

The renal arteries and arterioles in hypertension. This study has 
been restricted mainly to the small arteries and arterioles. ‘“Ar- 
teriole” in this paper refers to an afferent glomerular arteriole 
which supplies only one glomerulus. It does not include the trunks 
which give rise to several afferent glomerular arterioles. The term 
“small artery” refers to all arteries deep in the cortex; it does not 
include arteries in the medulla or cortico-medullary junction. The 
small arteries give rise to the afferent glomerular arterioles. It is 
very important to distinguish between small arteries and arterioles, 
since the former show arteriosclerosis in nearly all persons in 
advanced life. (Compare the controls in Table 5.) Some of the 
discrepancies among different observers as to the frequency of 
arteriolosclerosis depend upon the writer’s conception of an ar- 
teriole. The afferent glomerular arterioles are readily recognizable 
and afford a sharper point of separation than the diameter of the 
vessel. 

The large arteries. With the exception of many cases of the 
renal group the large arteries are always diseased whenever there 
is a change in the small arteries. In the large arteries the alteration 
is practically always intimal atherosclerosis of varying degree such 
as is found in other arteries of corresponding size. No relation 
could be established between the degree of involvement of the 
large arteries and hypertension except in some cases of the renal 
group. In the renal group there are a number of cases, however, 
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HYPERTENSION 
Males under Males over | Females under| Females over 
50 yrs. 50 yrs. 50 yrs. 50 yrs. 
, Num-| Per | Num-| Per | Num-| Per | Num-| Per 

Clinical Group ber | Cent. ber | Cent. ber Cent. ber | Cent. 
Myocardial 

insufficiency 59 Lele |} S69) || 5:7 21 10:64 | 145 | 5.6 
Coronary 

disease 35 | 016 | 207 |} 32 oO 36 1.4 
Apoplexy 37 | 0.7 | 188 | 2.9 29 | 0.88 81 3:1 
Miscellaneous 9 { 02 69 1.0 2) .06 24 | 0.9 
Renal 51 1.0 83 13 48 | 1.5 24 0.9 
Total 191 | 3.6 | 916 }14.1 | 103 |3.2 | 310 | 11.9 





























TABLE 2. Percentage distribution of the several clinical types of 
hypertensive disease according to sex in persons under and over 50 years 
of age. The percentage is based upon the following autopsy statistics: 
Males, 10 to 50 years, 5,337 cases; males over 50 years, 6,469 cases; 
Females, 10 to 50 years, 3,285 cases; females over 50 years, 2,597 cases. 
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in which renal insufficiency is due chiefly to severe involvement 
of the large arteries. There is also a group of cases with acute 
renal insufficiency in which the large arteries are relatively un- 
affected. The large arteries were studied in all instances but their 
condition has not been tabulated since, with the exception of the 
renal group, they correspond closely with the small arteries. 

The small arteries. The principal change in the small arteries is 
hyperplastic intimal thickening. The intima shows varying degrees 
of thickening corresponding with the intensity of the process. 
Usually there is a decrease in the thickness of the media when 
the intimal process is severe. Apart from the group with acute 
renal insufficiency the intimal thickening is due chiefly to coarse 
fibers, mainly collagenous but partly elastic. There are frequently 
deposits of hyaline but there are seldom areas of atheroma. There 
are no qualitative differences in the lesions of the small arteries 
in the controls and the hypertensives, but the intensity of the process 
is usually less in the controls (Table 5). Since disease of the 
small arteries is found in 90 per cent. of the control group it is 
obvious that this lesion is not caused by hypertension or vice versa; 
but there is a relation between the intensity of the process and 
hypertension. 

In the group with acute renal insufficiency the small arteries 
show an extreme collagenous intimal thickening which greatly 
reduces the size of their lumens. The collagenous intimal fibers 
are much finer than those found in other forms of hypertension. 

The arterioles. The afferent glomerular arterioles are much 
less frequently affected than the small arteries. The structural 
changes take place in the subendothelial region of the vessel. The 
most frequent change is a subintimal deposit of a hyaline substance. 
The amount of hyaline varies greatly in different arterioles and in 
different parts of the same arteriole. In the small arteries the 
degree of intimal disease is rather uniform but in the arterioles 
it is usually very uneven. One gets a better idea of the uneven dis- 
tribution by examining arterioles in longitudinal sections. The 
hyaline is usually more abundant in the proximal than in the distal 
portions of the arterioles. One gets the impression from a study 
of many sections that the disease progresses from the small arteries 
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through the arterioles to the glomeruli. In the more severe cases 
the hyaline layer becomes very thick and displaces the media 
largely or entirely. The endothelial layer is recognizable up to the 
very advanced stages. Sometimes the hyaline extends into the 
glomeruli. Since the disease is more severe in certain arterioles, 
one commonly finds many hyaline glomeruli among others that are 
relatively unaffected. The hyaline accumulations are usually thicker 
in hypertension complicated by diabetes. Occasionally one finds 
small amounts of hyaline in efferent arterioles. 

Subintimal coarse fibrosis. Hyaline degeneration is not the only 
form of arteriolosclerosis. A very common change is a subintimal 
formation of coarse collagenous fibers such as occurs in the small 
arteries. This fibrous intimal layer may also displace the muscular 
media. When the fibers become thick and heavy they may fuse to 
produce a hyaline appearance. There are therefore two kinds of 
hyaline: The one which appears to be a deposit of an albuminous 
fatty substance, the other which is formed from fusion of coarse 
collagenous fibers. This form of coarse intimal fibrosis is different 
from the fine fibrosis seen in hypertension with acute uremia. It 
is seen best after the Mallory-Heidenhain stain ; after hematoxylin- 
eosin it is not readily recognizable. In the tables coarse intimal 
fibrosis is listed as arteriolosclerosis even though no hyaline is 
present, but there are usually some hyaline areas. The forms of 
arteriolar disease that occur with acute renal insufficiency will 
be discussed with the renal group. 

In the tables, apart from the renal group, arteriolosclerosis is 
listed as 0, 1-, 1, 2 and 3 in accordance with its severity. Grade 0 
refers to the complete absence of any change in the afferent 
glomerular arterioles. Grade 1- refers to occasional deposits of 
hyaline, grade 1 to definite thin hyaline deposits or to a moderate 
degree of coarse intimal fibrosis. Grades 2 and 3 refer to well 
marked hyaline deposits or to severe coarse intimal fibrosis. Grade 
1— has not been considered definite arteriolosclerosis. 

The CONTROL GROUP (Tables 3 and 4). Before discuss- 
ing the clinical types of hypertension it is desirable to study a group 
of control cases in which there was no clinical evidence of hyper- 
tension. The controls consist of 124 cases, 90 males and 34 females. 
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The age distribution is as follows: 30-40 years, 1 ; 40-50 years, 9; 
50-60 years, 28; 60-70 years, 35; 70-80 years, 39; 80-100, 12 
cases. The controls were carefully selected. Death was caused 
by diseases unrelated to hypertension, and there were no clinical 
symptoms suggestive of hypertensive disease. .The blood pressure 
was recorded sufficiently long before death to exclude terminal 
vascular collapse. The highest systolic blood pressure was 145 
mm Hg, and only 23 had a pressure above 130 mm Hg. The 23 
cases above 130 mm Hg had an average systolic pressure of 136 
mm Hg, and in this group there were 7 cases of arteriolosclerosis. 
There were 15 cases of arteriolosclerosis in the 102 with systolic 
pressures of 130 mm Hg or less. There were 14 cases with a 
diastolic pressure of 90 mm Hg or more, and 6 of these had 
arteriolosclerosis. 

The maximum weight of the heart in the control group was 
400 grams in males and 350 grams in females. The distribution 
of the heart weights with reference to definite arteriolosclerosis, 
i.e. grade 1 or 2 is shown in Table 3. There is no definite evidence 
that the presence of arteriolosclerosis in this group is related to 
the size of the heart. There were only 3 cases of arteriolosclerosis 
in females, and the weights of their hearts were 150, 285 and 300 
grams, respectively. 


Weight of Number of Number with 
heart cases arteriolosclerosis 
ISD -COnmiAINe - 2.555 seee hoc «sicn'sx 2 1 
CUR) A a ee ren ee 16 3 
PI MET ONTID ss 0 0304S 6 wee we 'w 00 40 5 
BD SEANAD ccna ob ew drew oes e's 41 7 
B50 POANNIS 4c cous aw~ eases sane 25 6 


TABLE 3. Control group. Distribution of arteriolosclerosis with 
respect to the size of the heart. 


The small size of the heart in the control group was not due to 
emaciation since all cases were excluded in which there had been 
a notable degree of loss of weight. 

It seems evident that definite arteriolosclerosis may occur in 
older persons independently of hypertension. In this series of 
124 cases it reached the surprising level of 17.7 per cent. (Table 5). 
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This does not include the cases with 1- arteriolosclerosis, in which 
there are only occasional small masses of hyaline in the arterioles. 
This degree of involvement has not been considered arteriolosclero- 
sis. It is to be noted, however, that the more severe degrees of 
arteriolosclerosis are very rare in the controls—only 2 of 124 cases 
(Table 4). In Table 4 it appears that arteriolosclerosis increases 


No. of Arteriolosclerosis 

Age cases 0 1— 1 2 
SO CAD ES) oaielsksieeie sien weiss i 1 0 0 0 
MARLO) <f sdiewni wei wees 9 2 0 0 
SOSIGO 6 Kivinashienen cies wees 28 15 10 2 1 
ED «Be achk atanev elevate 35 24 6 5 0 
POMRCO! — pcievalaverercuts-cieea Sais aie 39 16 12 10 1 
BOETOO! \oelacieimsuie dawicwienccs 12 1 3 


_ TABLE 4. Control group. Distribution of arteriolosclerosis accord- 
ing to age. 

in frequency with age. There is a definite increase of arteriolo- 
sclerosis after the age of 60 years. In a previous publication I 
expressed the opinion that the finding of definite renal arteriolo- 
sclerosis at autopsy was sufficient to establish a diagnosis of primary 
hypertension, but in the light of this more extensive study this 
statement must be withdrawn. It is clear that grade 1 arteriolo- 
sclerosis may develop in older persons independently of hyper- 
tension, but the more severe degrees, grades 2 and 3, are very 
rare in the absence of hypertension. 


Group I. MyocarpiAL INSUFFICIENCY 


This is the most frequent clinical type of hypertension, compos- 
ing 41.7 per cent. of hypertensive disease. It includes all cases in 
which the major symptoms were those of cardiac failure. There 
is frequently some overlapping in the clinical groups so that a 
sharp separation is not possible. The classification is based upon 
the immediate cause of death. A patient who had symptoms of 
myocardial exhaustion for years is classified with apoplexy if he 
died from a stroke or as coronary if he died of coronary throm- 
bosis. On the other hand when death is due to myocardial in- 
sufficiency a history of apoplectic stroke or coronary attack does 
not exclude the case from the myocardial group. 
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In the myocardial group coronary disease of varying intensity 
is frequently found at autopsy but is not considered the major 
cause of heart failure. A definite chronic passive congestion of 
the liver is necessary for inclusion in this group. 

Subdivisions of the myocardial insufficiency group have been 
made in accordance with the size of the heart and the available 
data on blood pressure (Table 5). 

Subgroup A. In this group the systolic blood pressure was 
known to be 150 mm Hg or higher, and the weight of the heart 
was 450 grams or more in females and 500 grams or more in 
males. These are all undoubted cases of primary hypertension. 
Sclerosis of the small arteries is more severe than in the controls 
(Table 5), and definite arteriolosclerosis was present in 74.5 per 
cent. as compared to 17.7 per cent. in the controls. However, 


Heart Heart 
Large Large Large below below 
heart; heart. heart. maximum. maximum. 
hyper- Noblood Lowblood Hyper- No blood 
Controls tension pressure pressure tension pressure 
124 246 100 101 63 34 
Small arteries 
De | i ae 1.2 5 5 = 4 6 
yk eer 15.4 31 27 11.1 41 
AT) kr 83.3 64 68 85.7 53 
Arterioles 
5 Ee 19.9 32 45 27 55.9 
1-, 24.0..... SF 4 8 7.9 8.8 
es | ee 40.0 29 28 38 29.4 
A i. |. ee 34.5 35 19 27 6 
Subgroup...... A B & D E 


TABLE 5. Hypertension with myocardial insufficiency. Five groups 
arranged in accordance with the size of the heart and the available data 
on blood pressure. Percentage of the different degrees of involvement. 


approximately 20 per cent. show no arteriolosclerosis, and we may 
now inquire if this group without arteriolosclerosis differs in any 
respect from those with arteriolosclerosis. When the 246 cases 
are arranged in accordance with age and degree of arteriolosclero- 
sis (Table 6) it becomes evident that arteriolosclerosis does not 
increase with age as it does in the controls. The cases without 
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No. of Arteriolosclerosis, per cent. 

Age cases 0 1— 1 2,3 

74 UST | a ee Zz 0 50 0 50 

SUIS “aursateslewiemienieiesed 2 0 0 100 0 
ADEE Sle isiwus Cictstaeiatetarers 30 10 6.7 60 PASS 
SUSIGO* watod Suu Gucesenass 70 20 4 37a 44 
CL) Da ee ie ee ene Rint 82 ZS 7 36.6 33.0 

WEBGOE. Seba sioutn ine 48 23 6 35 35 

BOSCO \ Vise secssiicemeel a2 17 8 41 33 


TABLE 6. Myocardial insufficiency, Group A. The distribution of 
the different degrees of arteriolosclerosis with respect to age. 


arteriolosclerosis are fairly uniformly distributed through the 
decades. There is no significant relation to sex, since grade 0 
arteriolosclerosis occurred in 21 per cent. of the males and 17 
per cent. of the females. 

To determine whether there is any relation between the weight 
of the heart and the degree of arteriolosclerosis the average weight 
in the different groups was determined with the following result: 
Grades 0 and 1-, arteriolosclerosis (63 cases), average weight of 
heart, males 638 grams, females 555 grams; grade 1 (91 cases), 
average weight, males 663 grams, females 613 grams; grades 2 
and 3 (90 cases), average weight, males 645 grams, females 576 
grams. It is evident that the size of the heart is not an index of 
the degree of arteriolosclerosis. 

An average of the maximum systolic blood pressure for the 
three groups just mentioned is as follows: Grades 0 and 1- ar- 
teriolosclerosis, average systolic pressure 177 mm Hg; grade 1, 
average 190 mm Hg; grades 2 and 3, average 194 mm Hg. The 
systolic pressure is significantly higher in those with arteriolo- 
sclerosis. 

One would expect to find some relation between the duration 
of the disease and the degree of arteriolosclerosis. In most of the 
cases we know only the duration of the symptoms which is un- 
doubtedly much less than the period of elevated blood pressure. 
In 56 cases in which symptoms were present or the pressure was 
known to have been elevated for over 4 years, 21 per cent. had 
no arteriolosclerosis. This is about the percentage without ar- 
teriolosclerosis in the entire group (19.9 per cent.). In a group 
of 14 cases in which the disease was present over 10 years, 5 had 
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grade O arteriolosclerosis. In three of these without arteriolo- 
sclerosis the disease was known to have been present 12, 16 and 
19 years respectively. There is therefore no evidence that the 
degree of renal arteriolosclerosis is related to the total duration 
of the hypertensive disease. 

Subgroup B. Myocardial insufficiency, large heart, no blood 
pressure recorded. 100 cases. Table 5. In autopsy material there 
are many cases of typical left ventricular hypertrophy with cardiac 
failure in which no blood pressure determinations were made. 
These are possibly not all examples of hypertension but they can- 
not be omitted in a study of hypertensive disease. There are 100 
cases in this group (Table 5). The incidence of renal arteriolo- 
sclerosis (grades 1, 2 and 3) is 64 per cent., as compared with 
74.5 per cent. in subgroup A with known hypertension. This group 
is probably about the same as subgroup A, but it probably includes 
some cases in which the blood pressure was not elevated. The 
weight of the heart will be considered in the discussion of sub- 
group C. 

Subgroup C. Myocardial insufficiency, large heart, systolic 
blood pressure below 150 mm Hg. 101 cases. Table 5. In this 
subgroup the clinical picture is the same as in subgroup A except 
that the systolic blood pressure was below 150 mm Hg. From 
the data available it cannot be determined whether the patients 
had hypertension before the onset of cardiac symptoms. They 
were practically all in a state of cardiac decompensation at the 
time the blood pressure was determined. It appears in many of 
our records that a previously high blood pressure may fall to normal 
during cardiac decompensation but in most instances this fall does 
not take place. Some of these may be instances in which hyper- 
tension was never present. It is difficult to explain left ventricular 
hypertrophy except as work hypertrophy but it is often impossible 
to establish a cause of increased work. Coronary disease did not 
play an important rdle in this group since it was not present in any 
greater degree than in the other subgroups of myocardial in- 
sufficiency. There is a significant difference in the frequency of 
renal arteriolosclerosis (Table 5), the incidence being 47 per cent. 
in Subgroup C and 74.5 in Subgroup A with hypertension. In 
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Subgroup C there were 83 cases with systolic pressure below 140 
mm Hg, of which 41 per cent. had arteriolosclerosis. There were 
18 cases with systolic pressure between 140 and 148 mm Hg of 
which 50 per cent. had arteriolosclerosis. 

If we combine Subgroups B and C we obtain the following 
average weights of the heart with the different degrees of arteriolar 
disease: Arteriolosclerosis 0 and 1-, 92 cases, average heart weight, 
males 609 grams, females 568 grams; arteriolosclerosis 1, 59 
cases, average weight males 599 grams, females 502 grams; 
arteriolosclerosis 2 and 3, 50 cases, average weight, males 632 
grams, females 556. As in subgroup A there is no significant 
relation between the size of the heart and the degree of arteriolo- 
sclerosis. 

In Table 7 the degree of arteriolosclerosis in Subgroups B and 
C is arranged in accordance with age. The individual decades 
are represented by rather small groups but there is a suggestion 
of increased incidence of arteriolosclerosis in the older groups. 


No. of Arteriolosclerosis, per cent. 

Age cases 0 1— 1 a 
DOO YESS: aiewis le hiek wisiceaieial ass 1 100 0 0 0 
MN) contra ca ac tare cue aei 10 60 10 10 20 
AENSO) | sajeleuwivesvelcleiaveternieree 19 53 5 16 26 
SO="Gl _ Lesawealecleeanwes 58 43 7 26 24 
GORI ee chi tycareneato aise 69 30 9 30 30 
IBN? 8) 2iSralow niches a lavsioieneoie 38 37 20° 32 39 
OO! 2. cic.sieisiatsieysyeve ereleveveseis 5 40 0 60 0 


TABLE 7. Myocardial insufficiency. Subgroups B and C. Degrees 
of arteriolosclerosis in the different age groups. 


Subgroup D. 63 cases. Myocardial insufficiency, hypertension. 
Heart weight less than 500 grams in males and 450 grams in 
females. This group is evidently the same as Subgroup A except 
that the hearts are not quite so large. The hearts are nearly all 
well above the average size. In the 27 males the weight ranged 
from 352 to 495 grams, the average being 448 grams. Only two 
hearts weighed less than 400 grams, and 18 weighed 450 grams 
or more. In the 36 females the weight ranged from 320 to 444 
grams, the average being 401 grams. Only 4 hearts weighed less 
than 350 grams and 22 weighed 400 grams or more. 
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The incidence of arteriolosclerosis is not significantly less than 
in Subgroup A, and we may conclude that Subgroup D really 
belongs with Subgroup A. The blood pressures are fully as high 
as those in Subgroup A. 

It is surprising to note the preponderance of females in this 
group: males 27, females 36. This probably means that in females 
the heart often does not undergo so marked an hypertrophy as in 
males. 

Subgroup E. Myocardial insufficiency. Heart below the maxi- 
mum normal size. Low blood pressure or no recorded blood pres- 
sure. This small subgroup belongs with subgroups B and C. In 
20 cases the systolic blood pressure was 140 mm Hg or less and 
in 14 it was not determined. The hearts are well above average 
weight. In 26 males the average weight was 456 grams, and in 
8 females, 432 grams. The smallest heart in the group weighed 
380 grams. The frequency of arteriolosclerosis is shown in Table 
5. It is definitely less than in Group A but the number of cases 
is small. 


Group II. Coronary DISEASE 


This group of 264 cases has been divided into 5 subgroups in 
accordance with available clinical data (Table 8). Death was 
due in every case either to coronary sclerosis or coronary throm- 
bosis. Often there was a history of one or more attacks of angina 
pectoris but frequently the patient died during the first attack. 
Some of the patients had symptoms of myocardial insufficiency 
some months or years before the fatal coronary attack. 

Subgroup F. Coronary disease, hypertension, weight of heart 
500 grams or more in males and 450 grams or more in females. 
In this group there are 44 males and 10 females. The incidence of 
arteriolosclerosis is about the same as in Subgroup A. The average 
weight of the heart in the males was 591 grams, in the females 
554 grams. The average maximum systolic pressure was 191 
mm Hg. 

The duration of symptoms varied from one hour to 35 years, 
being less than one year in 20 cases. Five patients were known to 
have had hypertension for over 10 years. 
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Heart 
Heart below 
Large Large Large below maximum. 
heart; heart. heart. maximum. No blood 
hyper- Noblood Lowblood Hyper- pressure Total 
Controls tension pressure pressure’ tension or low coronary 
No. of 
cases 124 54 76 41 42 51 264 
Small arteries 
O12... 0 7.9 vhs iz 5.9 6.4 
L370... Zoe 46 36.6 vA 45 35.6 
2 32... 778 46 56 67 49 575 
Arterioles 
0 , 57.6... 16:7 43.4 S12 Jo 43 37.5 
1-,24 .. 56 15.8 2.4 5 12 9.0 
1 AGA)... 40:7 17a S17 28 23.5 27.3 
2335, Gi .37 23:7 14.6 33 21.5 26.1 
Subgroups.. F G H I J 


TABLE 8. Coronary disease; showing incidence of arteriolosclerosis 
in the several subgroups. 


One male patient first showed a moderate elevation of blood 
pressure at the age of 20 years. At the age of 42 years the systolic 
pressure ranged from 160 to 220, and headache and dyspnea 
were prominent. These symptoms continued during the next 13 
years, the blood pressure maintaining about the same level. 
During the last week of life the blood pressure fell to 130/90. 
Death resulted from coronary thrombosis at the age of 55 years. 
The heart weighed 575 grams. A grade 1 arteriolosclerosis was 
found. This case illustrates the difficulty of separating the coronary 
type from the myocardial insufficiency group. 

Subgroup G. Coronary disease. No record of blood pressure. 
Weight of heart 500 grams or more in males, 450 grams or more 
in females. 76 cases. In this group of 76 cases there are 70 males 
and 6 females. Thirty-two of the patients died suddenly with 
no known history of preceding illness. Eleven patients had had 
symptoms from 1 to 10 years. Very probably a majority of these 
that died suddenly had had previous symptoms but none had been 
seen by a physician. The average weight of the heart in the 
males is 568 grams, in the females 577 grams. The incidence of 
arteriolosclerosis is 40.8 per cent. as compared with 77.7 per cent. 
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in the coronary group with a large heart and known hypertension, 
Subgroup F (see Table 8). 

Subgroup H. Coronary disease, large heart, low blood pressure 
41 cases. In this group there are 40 males and 1 female. Eighteen 
of the patients in this group had had symptoms for one year or 
more, but there was no record of a high blood pressure. The 
average weight of the heart in the males is 582 grams. The in- 
cidence of arteriolosclerosis is 46.3 per cent. 

Subgroup I. Coronary disease. Heart below 500 grams in 
males and 450 grams in females. Hypertension. 42 cases. In this 
group there are 25 males and 17 females. The duration of symp- 
toms varied from a few days to 20 years. In 21 cases the dura- 
tion was over one year, in 8 over five years, in one 12 years and 
in one 20 years. The average maximum systolic pressure was 
184 mm Hg. The average weight of the heart in males is 412 
grams, in females 368 grams. In the males only 4 hearts weighed 
less than 400 grams, but one weighed only 210 grams. 


No. of Arteriolosclerosis, per cent. 
Age cases 0 1— 1 2,3 
PH WED: Lasik uses pee ba nae 1 100 0 0 0 
CS. ee rye 4 25 0 25 50 
MO=E 8 uxsakvneanweunieeure 29 48 3 24 24 
LS (So 69 54 8.7 17.4 20 
MSW ZintskGuewaseuseee 103 33 13 22 32 
Ie=me 8 «ss EGE e es Sees 49 24 10 38 27 
BOSD: 8 | Skkioc mu ceaaphueceaw 10 20 0 50 30 
AO Ghee eRe Seis ckionce 265 a1 90 27.3 26.1 


TABLE 9. Coronary disease, showing the distribution of the different 
degrees of arteriolosclerosis in the several decades. 


In the females only 5 hearts weighed less than 350 grams. It is 
clear that in this group the hearts are nearly all enlarged but the 
hypertrophy is not as great as in the preceding coronary groups. 
The incidence of arteriolosclerosis is 61 per cent. 

Subgroup J. Coronary disease. Heart below 500 grams in 
males and 450 grams in females. No blood pressure recorded 
(34 cases), low blood pressure (17 cases). This group includes 
49 males and 2 females. In 25 of the 34 cases with no recorded 
blood pressure death occurred suddenly, and no previous history 
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of illness was obtained. In 9 cases the duration of symptoms was 
from one to six years. The average weight of the heart in the 
males was 452 grams, in the females 425 grams. Arteriolosclerosis 
was present in 45 per cent. 

In our autopsy records there are 362 additional cases of coronary 
disease which belong in this group. There was no record of the 
blood pressure and a majority died suddenly. The kidneys have 
not yet been studied microscopically to determine the frequency 
of arteriolosclerosis. They have not been tabulated in this study 
since there is no convincing evidence that they are examples of 
hypertensive disease. This additional group consists of 310 males 
and 52 females. In the males 50 per cent. of the hearts weighed 
over 400 grams; in the females 40 per cent. weighed over 400 
grams. 

The distribution of the different degrees of arteriolosclerosis 
by decades in shown in Table 9. The several groups are rather 
small but there is no satisfactory evidence that age is related to 
the degree of arteriolosclerosis. 


Group III. ApopLexy. 


This group includes 314 cases in which death was due to 
spontaneous intracranial hemorrhage or to encephalomalacia. Cases 
of subarachnoid hemorrhage and embolism were excluded. The 
entire grouip has been divided into 4 subgroups on the basis of 
the size of the heart and the blood pressure. The blood pressure 
was usually determined after the stroke had occurred. Occasionally 
the pressure is higher after the stroke than it was previously. 

Subgroup K. Apoplexy. Large heart. Hypertension. Table 10. 
This subgroup of 107 cases consists of 77 males and 30 females. 
The known duration of symptoms is as follows: Sudden death or 
death within a few hours, 8; less than 1 year, 34; 1 to 5 years, 33; 
5 to 10 years, 5; 10 to 16 years, 5; unknown duration, 22 cases. 
The average weight of the heart in males is 578 grams, in females 
507 grams. Renal arteriolosclerosis was present in about 86 per 
cent. 
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Large Heart Heart 


Large heart. below below 
heart; No blood maximum. maximum. 
hyper- pressures Hyper- No hyper- Total 
Controls tension or low tension tension Apoplexy 
No.cases125 107 42 145 20 314 
Small arteries 
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Arterioles 
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TABLE 10. Apoplexy. The incidence of disease of the small arteries 
and arterioles is shown. 


Subgroup L. Apoplexy. Large heart. No blood pressure recorded 
or low blood pressure. In this group are included 42 cases, 35 
males and 7 females. The duration of symptoms was unknown 
in 14 of the group. Death occurred suddenly in 9 cases, and no 
previous history was obtained. Symptoms were present less than 
one year in 8. In eleven cases symptoms had been present from 
1 to 6 years. The blood pressure was recorded in only 5 cases— 
systolic 145 to 150 in 3 cases, below 140 in two. Arteriolosclerosis 
was present in 81 per cent. 

Subgroup M. Apoplexy. Heart below 500 grams in males and 
450 grams in females. Hypertension. In this subgroup of 145 
cases there are 83 males and 62 females. The proportion of females 
is much higher than in any of the other groups except C. This is 
further evidence that hypertension in females often does not cause 
so marked cardiac hypertrophy as in males. The duration of 
symptoms was as follows: unknown duration, 16; sudden death, 
3; less than 1 week, 28; 1 week to 1 year, 31; 1 year to 5 years, 42; 
5 years to 10 years, 13; over 10 years, 12 cases. The maximum 
duration was 35 years. The incidence of arteriolosclerosis is 78 
per cent. This is almost as high as in Subgroup K in which the 
hearts were much larger. 
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Subgroup N. Heart below 500 grams in males, and 450 in 
females. Systolic blood pressure below 150 mm Hg. This subgroup 
consists of only 20 cases—14 males and 6 females. The systolic 
blood pressure in 15 cases was below 150 mm Hg; in 5 cases it 
was not recorded. The group is too small for statistical calcula- 
tions. 

We may now consider the apoplectic group as a whole. In the 
entire group there are 210 males and 104 females. The average 
age of the females is somewhat less than that of the males (Graphs 
2 and 3). Renal arteriolosclerosis occurs in 79.2 per cent. 

In 302 of the 314 cases the brain was examined at postmortem; 
in 12 cases the diagnosis of apoplexy was made clinically. There 
were 172 cases of hemorrhage and 130 cases of encephalomalacia. 
It is commonly stated that hemorrhage is about twice as frequent 
as encephalomalacia but in this series hemorrhage constitutes only 
57 per cent. The frequency of the different degrees of arteriolo- 
sclerosis in the two forms of apoplexy is shown in Table 10. 
Arteriolosclerosis is a little more frequent in association with 
hemorrhage, but the difference is hardly marked enough to be 
significant. 


Hemorrhage Encephalomalacia 
Arteriolosclerosis per cent. per cent. 
OF gctisidatiurenergeunmcmaene 8.7 18.4 
Me slereicndisiatetnarela wis wielele waters 9.9 8.5 
ME walate ta iavss anes Sralsnctasacs teers areriowens 27.3 22.5 
Peet eke ricctctssiste Sh ae Saye Die 54.0 50.7 


TABLE 11. Comparison of the frequency of the different degrees of 
arteriolosclerosis in cerebral hemorrhage and in encephalomalacia. 


MALES FEMALES 
No. Aver. wt. No. Aver. wt. 
Arteriolosclerosis cases heart cases heart 
Oana waleeomsinsinis 30 410 11 404 
| Cr re 19 493 10 414 
Me eiciects Satavaeiaceuewieiers 46 494 30 405 
LBs ieiivab acieeecserse 122 512 54 400 


TABLE 12. Apoplexy. Average weight of the heart in males and 
females in association with the different degrees of renal arteriolosclerosis. 


In Table 12 the average weight of the heart in males and females 
is shown in association with the different degrees of renal arteriolo- 
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sclerosis. In females there are no noteworthy differences in the 
four groups. The smaller size of the heart in Grade 0 arteriolo- 
sclerosis in males is probably due to the small size of the sample. 
This difference does not hold in the other groups. 

The average systolic blood pressure with respect to the different 
groups of arteriolosclerosis is as follows: Grade 0, 173 mm Hg 
(36 cases) ; Grade 1-, 187 mm Hg (22 cases) ; Grade 1, 193 mm 
Hg (72 cases) ; Grades 2 and 3, 210 mm Hg (148 cases). There 
is apparently a higher average level of blood pressure in those 
with renal arteriolosclerosis than in those with normal arterioles. 
This same relationship was also found in Subgroup A. However, 
in some instances without renal arteriolosclerosis the systolic pres- 
sure was as high as 200 mm Hg. 


Group IV. MISCELLANEOUS CASES 


Hypertension. Death not due to hypertensive disease. 97 cases. 
In this group there are 71 cases in which a high blood pressure was 
noted and 26 in which the heart was very large but no blood 
pressure was recorded or the systolic blood pressure was below 
150 mm Hg. Eleven of the 26 cases had a blood pressure below 
150 mm Hg (Table 13). There were 73 males and 24 females. 
Arteriolosclerosis was present in 69 per cent. of those with hyper- 
tension and 73 per cent. of those with no recorded blood pressure. 


Large heart. 
No blood pressure, 


Hypertension or low 
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Small arteries 
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CS: wescheexeaassceuesseseeen 50.7 19 


_TABLE 13. Miscellaneous group. Death not due to hypertensive 
disease. Hypertension (71 cases). Large heart with low blood pressure 
(11 cases) or no recorded blood pressure (15 cases). 
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Probably hypertension was present in many others that died of 
non-hypertensive diseases in which the hearts weighed between 
400 and 500 grams, but these cases cannot be identified. 


Group V. HYPERTENSION WITH RENAL INSUFFICIENCY 


The renal group includes 206 cases in which renal insufficiency 
was present at the time of death. In 174 cases uremia was the 
chief cause of death; in 32 cases only a moderate degree of renal 
insufficiency was present terminally and some associated lesion 
was the major cause of death. The distribution of the renal cases 
according to age and sex is shown in Tables 1 and 2 and Graphs 2 
and 3. It will be noted that a larger proportion of the renal cases 
occur in the earlier decades than is found in the other clinical 
forms of hypertension. Before middle life the renal type is more 
frequent in females, but in the older groups males predominate. 

When the group is studied as a whole it is found that in prac- 
tically all instances uremia develops in a person with chronic 
hypertension. Prior to the onset of uremic symptoms the clinical 
course is that of chronic hypertension usually without symptoms 
referable to the heart. The known duration of symptoms is as 
follows: less than 1 month, 8 cases; 1 to 3 months, 14; 3 to 6 
months, 23; 6 months to 1 year, 21; 1 to 3 years, 53; 3 to 5 years, 
34; 5 to 10 years, 22; 10 to 15 years, 14; unknown, 17. A short 
duration of symptoms is, of course, not satisfactory evidence of 
an acute hypertensive disease. The symptoms may rather indicate 
the onset of symptoms of renal insufficiency. The size of the 
heart in the cases with a short clinical history shows clearly that 
these cases are also instances of chronic hypertension. In Table 
14 it is seen that the hearts are very large in the groups in which 
symptoms had been present for only a few months. This is con- 
vincing evidence that a chronic hypertension had been present a 
long time before the patient noted the onset of the illness. It is 
also clear in Table 14 that the size of the heart is not directly related 
to the known duration of the disease. 

The average weight of the heart in 132 males of the renal group 
is 586 grams, in 69 females, 497 grams. The hearts are definitely 
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smaller than in the group with myocardial insufficiency (Group 
A), but they are somewhat larger than the apoplectic group. The 
absence of chronic heart failure in the apoplectic and renal groups 
may account for the smaller size of the heart. 


Average weight 


Duration of Number of of heart, 
symptoms cases grams 
Sei NOP ROSS) ssn nae sees aa dese sees cewsiae 8 561 
OD as eer 11 526 
BRON MINS oe rem ccna mn cee au cena nas 23 525 
Bene MOU En ascuessueccesexnwasesssens 20 578 
MWENED SOEs Giisicswkicsiowsske sees eenn cc 53 571 
DP 3 a ae eo eee 32 566 
37310 DS e  ere ae 19 576 
Urey to Ly aa ge ny ey nn ae 14 563 


TABLE 14. Renal group. Average weight of the heart in relation to 
the known duration of symptoms. 


An outstanding feature of the renal group is high blood pres- 
sure. In 199 cases in which the blood pressure was recorded the 
maximum systolic pressure was above 200 mm Hg in 158. The 
average maximum systolic pressure of 189 cases was 228 mm Hg. 
This is definitely higher than in the other clinical groups. Severe 
involvement of the renal arterioles causes a more marked eleva- 
tion of blood pressure than a mild lesion in these vessels. 

Retinitis, in the sense of hemorrhages and exudates, is almost 
constantly present in the renal group. It was present in 68 of 70 
cases in which the eyegrounds were examined. 


The renal group may be subdivided on the basis of certain 
pathological and clinical features. 


1. Chronic hypertension with acute uremia due to intimal 
fibrosis of the arterioles. This is the most common type, and in- 
cludes 80 of the 206 cases. These is a history of hypertension for 
a long time, or the size of the heart shows that a chronic hyper- 
tension must have been present. Uremia develops acutely or sub- 
acutely during the last few weeks or months of life. At autopsy 
the small arteries and arterioles are almost completely closed by 
collagenous intimal fibrosis, and it is this lesion which develops 
rapidly and brings about acute uremia. In most instances there 
was already some atrophy of the renal parenchyma before the 
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onset of the acute uremia. The combined weights of the kidneys 
is as follows: 100-150 grams, 9 cases; 150-200 grams, 10; 200-250 
grams, 20; 250-300 grams, 18; 300-350 grams, 16; 350-400 grams, 
4; 400-450 grams, 1; 450-500 grams, 2. The presence of atrophy 
of the renal parenchyma before the onset of the terminal uremia 
is further indicated by the large number of hyaline glomeruli. 
Glomeruli do not become completely hyaline during acute uremia, 
but in 50 of the 80 cases over one-third of the glomeruli were 
hyaline. 

2. Chronic hypertension with acute uremia due to thrombosis 
or acute glomerulitis. There are 25 cases in this group. Uremia 
develops acutely in a person with chronic hypertension. At autopsy 
the most conspicuous lesion is thrombosis of arterioles and acute 
glomerulitis, but there is usually some collagenous intimal thicken- 
ing also. Frequently there is necrosis of the thrombosed arterioles. 

3. Chronic hypertension with chronic uremia, arteriolar type. 
There are 35 cases in this group. Uremia develops slowly in a 
patient with chronic hypertension. At autopsy the principal lesion 
is hyaline thickening of the arterioles. In chronic uremia the 
arteriolar lesions are chiefly hyaline while in acute uremia they 
are either collagenous intimal thickening or thrombosis. 

4. Chronic hypertension with chronic uremia, small artery type. 
In this group of 20 cases the most severe lesion is intimal thicken- 
ing of the small arteries, although there is a less severe involvement 
of the arterioles. The arterioles show either hyaline deposits or 
coarse intimal fibrosis. The kidneys were nearly all more or less 
contracted. 

5. Chronic hypertension with chronic urenua, large artery type. 
There are 13 cases with moderately contracted kidneys in which 
the atrophy was due largely to narrowing of the large arteries. 
The changes in the arterioles in this group are usually not 
prominent. 

6. Chronic hypertension with moderate chronic renal insuffi- 
ciency. The 32 cases of this group might have been classified with 
the myocardial, coronary or apoplectic groups since death was of 
one of these types. Renal insufficiency was present but was not 
at the uremic level. The small arteries and arterioles were involved 
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but not as severely as in those with definite uremia. The changes 
in the arterioles were hyaline degeneration and coarse intimal 
fibrosis. The kidneys were usually not markedly contracted. 

Considering the renal group as a whole we have six clinico- 
pathological types. In 105 of the 206 cases uremia developed 
acutely in a patient with chronic hypertension. Eighty of these 
showed acute closure of the arterioles from collagenous intimal 
fibrosis, and 25 showed arteriolar thrombosis or acute glomerulitis. 

Sixty-eight patients developed chronic uremia on the basis of 
a chronic hypertension. The chief lesion may be in the arterioles, 
the small arteries or the large arteries. The arteriolar lesions in 
chronic uremia are chiefly hyaline degeneration and coarse intimal 
fibrosis. 

In 32 cases a moderate renal insufficiency had developed in 
patients suffering from some other clinical form of hypertension. 

In acute uremia there are arteriolar lesions of a special type. 
In chronic uremia, however, the arteriolar disease is qualitatively 
the same as is found in other clinical forms of hypertension but 
it is more severe. 

The age distribution of 224 cases of chronic glomerulonephritis 
and 206 cases of hypertensive renal insufficiency is shown in Graph 
4. These two forms of renal disease were both collected from the 
same group of autopsies. Glomerulonephritis is only slightly more 
frequent than hypertensive renal insufficiency and a larger pro- 
portion of the cases occur in the earlier decades. 


SUMMARY 


A clinical and pathological study of 1,520 cases of primary hyper- 
tension is presented, special attention being given to the small 
arteries and arterioles of the kidneys. 

The diagnosis of primary hypertension is based mainly upon 
the recognition of the four chief types of hypertensive disease, 
viz.: myocardial insufficiency, coronary disease, apoplexy and hy- 
pertensive renal insufficiency. 

A group of 124 non-hypertensive controls, chiefly over 50 years 
of age was studied. 





Number of cases 
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Renal arteriolosclerosis was graded according to intensity as 
0, 1-, 1, 2 and 3. Grade O represents normal arterioles; Grade 
1-, an occasional mass of hyaline; Grade 1, a definite moderate 
hyaline deposit or a coarse intimal fibrosis; Grades 2 and 3, well 
marked arteriolar disease. Grade 1- is not classified as arteriolo- 
sclerosis. 

The controls showed Grade 1 arteriolosclerosis in 16.1 per cent., 
and Grade 2 in 1.6 per cent. It is evident that Grade 1 renal 
arteriolosclerosis may occur in the absence of hypertension, but 
the Grade 2 lesion is rare in the non-hypertensives. 

About 13.5 per cent. of deaths in persons over 50 years of age 
is due to hypertensive disease. If all coronary disease be in- 
cluded with hypertension the percentage becomes 16.6. 

Over 80 per cent. of deaths from hypertensive disease occur in 
persons over 50 years of age. 

The frequency of renal arteriolosclerosis varies from 55 per 
cent. in the coronary group to 85 per cent. in the apoplexies. In 
the group with myocardial insufficiency 20 per cent. of typical 


100 
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clinical cases show no renal arteriolosclerosis. In the myocardial 
and coronary groups renal arteriolosclerosis is more frequent in 
those with high blood pressure than in those without elevation of 
the blood pressure. 

There is no convincing relation between the duration of symp- 
toms or the size of the heart and the degree of renal arteriolo- 
sclerosis; but there is nearly always a high blood pressure in rela- 
tion with severe renal arteriolosclerosis. 

The small renal arteries are so frequently involved in the non- 
hypertensive controls that they cannot be used in the diagnosis of 
hypertension. 

Hypertensive renal insufficiency nearly always develops in a 
person with chronic hypertension. In about 50 per cent. uremia 
develops acutely and the renal arterioles show either collagenous 
intimal thickening or thrombosis and necrosis. In the other 50 per 
cent. uremia develops slowly and the arteriolar lesions are not unlike 
those found in the other forms of hypertension except in their 
greater intensity. 

Primary hypertension and renal arteriolosclerosis are independent 
phenomena to the extent that either may develop without the other ; 
but the frequency of their association is convincing evidence of a 
causal relationship. It is clear that severe renal arteriolosclerosis 
may cause or intensify hypertension, and it appears probable that 
hypertension may intensify arteriolosclerosis. 
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DR. MALCOLM O. AUSTIN 
1863-1938 


Malcolm O. Austin was born in Canada, July 25, 1863, into a 
hardworking, godfearing farmer’s family. 

At an early age the family moved to California and settled on 
a large farm near the present town of Santa Rosa. Here young 
Malcolm grew up performing his share of the arduous duties 
usually connected with a farm in addition to such outside income 
producing jobs as could be found. Included in the latter were 
hauling redwood stakes, ties and lumber for nearby farms, as well 
as heavy basalt paving blocks from a family quarry that were 
shipped to San Francisco to pave many of the streets that he later 
drove over in making his professional calls. He also was in a sur- 
veyor’s party that had the enormous job of surveying some of 
Northern California’s most rugged, mountainous country. 

All this outdoor life, plus a naturally tremendous physique, gave 
Dr. Austin a start that carried him through life with a health record 
rarely equaled by his contemporaries. It also gave him his great 
enthusiasm for hunting, fishing and traveling and to all of these 
he was an assiduous devotee until the last few months of his life. 

After primary schooling he entered Cooper Medical College and 
absorbed the teachings of the great Dr. Lane so well that he and 
the group graduating with him bulked large in the early medical 
and surgical history of San Francisco. 

Hanging out his shingle in 1895 in the teeming industrial mission 
district brought him many and varied problems, and following 
early successes, a huge general practice. Occasionally, in a reminis- 
cent mood, he would tell fascinating tales of his early experiences. 
The first case to come in his office was a strapping Irish laborer 
from the nearby glass factory, who was brought in by his fellow 
workers apparently dead. The story was he was gulping down 
his lunch, strangled on something and died. Dr. Austin plunged 
his hand down the victim’s throat and fished out a great piece of 
unchewed beefsteak that was wedged in the larynx. Artificial 
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respiration was resorted to and after what seemed an interminable 
time the “corpse” gasped, began breathing, then sat up to demand 
the cause of the excitement. Diphtheria was then the dread scourge 
of the city. The new young Doctor acquired a set of silver intuba- 
tion tubes, became adept in their use and was soon in demand by 
older colleagues. He also was one of the first to use Diphtheria 
antitoxin in large doses—saving many lives and developing many 
cases of serum sickness from the large doses of unrefined serum. 
When we hear of him hitching his horse and buggy while he 
visited four to eight families down with Diphtheria in that one 
block—the strides toward conquering this disease are very evident. 
Stores of operations he did on kitchen tables, doing major abdominal 
surgery as well as obstetrics with fewer infections than occurred 
in the hospitals despite very little knowledge of sterilization. A 
story of his dodging an irate Italian father with a loaded shotgun 
because he failed to save a child with double lobar pneumonia. 
Other tales disclosed his development of aseptic surgical technique 
with wide reading and frequent medical convention attendance 
keeping him remarkably well abreast of the rapid medical advance. 

Dr. Austin became a life insurance examiner early in his medical 
career. Acting as Examiner for many Companies as well as medical 
referee for several others he developed a foundation for his later 
position in insurance medicine. One of his outstanding remem- 
brances was of examining as high as fifty applicants per day among 
the soldiers leaving for the Orient during the Spanish American 
War. Most of them for the Prudential Life Insurance Company. 

As examiner for the old San Francisco Life he became more 
closely associated following the merger of that Company to form 
the present West Coast Life Insurance Company. He was Assistant 
Medical Director from 1915 to 1922 and was appointed Medical 
Director of the West Coast Life Insurance Company in 1922. He 
filled that office until his death with rare understanding of the 
problems of underwriting as well as the problems of the field 
representatives. His unfailing kindliness and good humor, his 
honesty and absolute fairness made him a host of friends and 
loyal coworkers. To those who were privileged to know him well, 























Memorials 301 


his death on October 23, 1938, meant the irreplaceable loss of a 
true friend. 


DR. FREDERICK G. BRATHWAITE 
1868-1939 


Dr. Frederick G. Brathwaite, Associate Medical Director of 
the Equitable Life Assurance Society of the United States, after 
a period of failing health lasting several months, died of pneumonia 
at the Stamford Hospital, Stamford, Connecticut, on October 30, 
1939. He was born in Stamford March 9, 1868, the son of the 
Reverend F. Windsor Brathwaite, who was the rector of St. 
Andrew’s Episcopal Church for fifty years and one of the most 
prominent clergymen of Connecticut. 

After attending St. Paul’s School, Concord, N. H., he was 
graduated from the College of Physicians and Surgeons, Columbia 
University in 1890. Following his graduation he spent several 
years as a medical officer in the United States Navy until his resig- 
nation in 1898, and during this time he was closely associated with 
the late famous Captain Alfred A. Mahan. 

He then entered the employ of the New York Life Insurance 
Company as a physician in the International Department and was 
assigned to duty in Australia, being made General Manager for 
Sydney in 1907. In 1908 he was active in an advisory capacity 
to the famous Davis Cup tennis team of that year. He remained 
in Australia until 1912, at which time he was transferred to the 
Paris office of the company and was appointed an Assistant 
Medical Director. He was in Paris when the World War broke 
out and participated actively in the first battle of the Marne, 
being in charge of a unit of the American Ambulance Service. 

In 1915 Dr. Brathwaite returned to this country and was 
appointed an Associate Medical Director of the Equitable Life 
Assurance Society, in which capacity he continued until the time 
of his death. At the time he first became associated with the 
Society, an important period of life insurance medicine was be- 
ginning to develop, consisting of more extensive mortality studies 
and refinements of underwriting practice in connection with the 
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insurance of substandard risks. Dr. Brathwaite was always a keen 
student of this subject and his services to the Society, both from 
an administrative and scientific standpoint, were of very great 
value. In addition to his general knowledge of the broad field of 
substandard mortality underwriting, he developed an especial in- 
terest in the subject of evaluating the risk in individuals in whom 
glycosuria occurred. Beginning his studies in 1925, he became 
known as a pioneer in this particular field, and his contributions 
to our knowledge of the subject, as reflected in the proceedings of 
the Association, are indeed noteworthy. He was also one of the 
first medical directors to encourage and stimulate the establishment 
of refinements in making examinations by the use of the electro- 
cardiogram and the X-ray. 

Dr. Brathwaite was highly regarded by all who knew him, and 
his passing is a distinct loss to this Association, his associates in 
the Equitable Life Assurance Society and the community in which 
he lived. He is survived by his wife, Mrs. Marguerite Force 
Brathwaite and his son M. Woolsey Brathwaite. 


PERCY GREENOUGH DRAKE, M. D. 
1876-1939 


Dr. Percy Greenough Drake, Assistant Medical Director of the 
Travelers Insurance Company, died at his home in West Hartford, 
Connecticut, on the twenty-second day of May, Nineteen Hundred 
and Thirty-Nine. He was sixty-three years old. He had been in 
poor health for several months, suffering of malignant hypertension 
and arterial degeneration which became progressively worse until 
he lapsed into a coma from which he did not emerge. 

Dr. Drake was born at Rye, Rockingham County, New Hamp- 
shire, on the twenty-fifth of December, 1876. He was the son of 
Charles A. Drake and Helen Weeks Drake. He is survived by his 
widow, Mrs. Rita Taylor Drake, whom he married October twenty- 
second, 1914. They were married at St. Gregory’s Church in 
Baltimore, Maryland. 

He began his early education in the schools of Portsmouth, New 
Hampshire. He graduated from Dartmouth College with the degree 
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of Bachelor of Science in 1899. He was a member of the Theta 
Delta Chi fraternity. He received his degree of Doctor of Medicine 
from Harvard University in 1904. He was a member of the Hart- 
ford Medical Society, the County and State Societies, the Medical 
Section, American Life Convention, and this Association. 

In July, 1907, Dr. Drake accepted a commission in the Medical 
Corps of the United States Army. He was first assigned to active 
duty at Fort Jay, Governor’s Island, New York. He successively 
served at Madison Barracks, Sacketts Harbor, New York, Fort 
Hancock, Sandy Hook, and at Fort Ethan Allen, Vermont. In 1909 
he was transferred to the Philippine Islands being detailed a Post 
Surgeon at Fort San Pedro. He accompanied the Philippine Scouts 
on their expeditions into Cebu and Mindanao. Returning to the 
United States in 1912, he was stationed at Fort McKinley, Portland, 
Maine. He resigned from the Army in 1914 to accept a position 
with the Equitable Life Assurance Company of New York. Later 
he joined the Guardian Life Insurance Company of New York 
in the capacity of Medical Supervisor, which office he held until 
1920 when he accepted a position as Assistant Medical Director of 
the Life Department of The Travelers Insurance Company of 
Hartford, Connecticut. 

Dr. Drake will be long lamented by his associates who were in- 
spired by his extraordinary insight in his knowledge of medicine 
and of life underwriting. He was loyal, kindly in his demeanor, and 
endowed with a lively sense of humor. His memory will be 
cherished by all who knew him. 

Dr. Drake was buried in the Cathedral Cemetery, Baltimore, 
Maryland. We extend our heartfelt sympathy to Mrs. Drake in 
her bereavement. 


DR. JOHN WELTON FISHER 
1848-1939 


The outstanding life-work of Dr. John Welton Fisher came to 
its end at the home of his daughter in Detroit, Michigan, on 
November 25, 1939. Dr. Fisher had served The Northwestern 
Mutual Life Insurance Company since 1885, first as Assistant 
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Medical Director for eleven years and then as Medical Director 
for over forty years when he retired in 1936 and was elected an 
honorary officer with the title Medical Director Emeritus. 

Born at Terre Haute, Indiana, on September 10, 1848, Dr. Fisher 
completed his education at the University of Wisconsin where he 
received his A. B. degree in 1875 and at Rush Medical College, 
receiving his M. D. degree in 1877. After serving as interne at 
Cook County Hospital in Chicago, he was appointed resident 
physician at the Wisconsin State Hospital for Insane at Mendota, 
Wisconsin, in August, 1878. Three years later he resigned to 
engage in private practice of medicine and surgery in Milwaukee ; 
during that period he became a medical examiner and continued 
in this capacity until he was appointed an officer of the Company. 

At that time medical risk selection depended solely upon the 
medical experience and judgment of the selector. Dr. Fisher was 
liberally endowed with an inquiring mind, “scientific curiosity” 
as someone has called it, so it was natural that his daily contacts 
with Mr. Emory McClintock, then Actuary of The Northwestern 
Mutual, should stimulate thinking along actuarial lines. As a 
result a study of overweights classified with respect to long and 
short family histories appeared in 1886. 

Dr. Fisher was elected a member of the Association of Life 
Insurance Medical Directors of America in 1890. At the next 
meeting he proposed that the companies should gather material 
for combined mortality studies and he presented a list of twelve 
medical impairments as a beginning toward that end. There are 
on file letters from twenty-four companies dated during May, 
1894, indicating that such records were being kept. In 1889 Mr. 
McClintock had moved to New York to become Actuary of the 
Mutual Life Insurance Company. The bond of friendship and 
of common interest between him and Dr. Fisher continued so that 
when the Doctor visited New York in the 1890’s he always called 
upon his friend at the Mutual Life Office. By inference from Dr. 
Fisher’s allusions to these calls it is quite clear that the idea of a 
combined company study was growing and which had its fulfill- 
ment in the paper read by Mr. McClintock at the Actuarial Society 
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meeting in October, 1900, when the Committee was appointed 
which completed the Specialized Mortality Investigation in 1903. 

Dr. Fisher’s most notable achievement was the introduction of 
blood pressure readings in life insurance examinations. After 
many months of discussion in the Medical Department and of 
search for a usable sphygmonanometer the first palpatory systolic 
blood pressure reading in a routine life insurance examination was 
taken on November 12, 1906. Thereafter all Home Office examina- 
tions included this procedure. In August, 1907, examiners in a 
number of larger cities were asked to report such readings of all 
applicants forty years old or over. Within five years 85% of 
all examinations contained this information at all ages. Records 
were kept of declined as well as of approved cases and in 1911 
Dr. Fisher presented the earliest results before this Association. 
Further reports followed in 1912 and later. 

At the twenty-fourth annual meeting Dr. Oscar Rogers in 
discussing Dr. Fisher’s paper said: “Doctor Fisher’s table is the 
first table on earth that gives the blood pressure of apparently 
normal people. I feel sure that in due season, as Dr. Fisher’s 
work develops, it will get into the general medical literature and 
will be the foundation of a very much broader view on the signi- 
ficance of blood pressure than would be possible to secure from 
the clinical side. I think that Dr. Fisher is to be congratulated for 
opening up a new field of medicine, for that is what it really 
amounts to, and we are to be congratulated on having Dr. Fisher 
as one of our colleagues. He will distinguish the Association by 
being himself distinguished”. 





Few men live long enough to be permitted personally to hear 
how much there is to commend and how little to criticize in one’s 
own record. Yet such was Dr. Fisher’s satisfaction on the occa- 
sion of his Golden Anniversary of service on Friday, December 
13, 1935, when the entire official force of the Company, including 
Trustees, Officers of the various Agents’ Associations, and many 
General Agents, assembled at dinner in the Home Office Audi- 
torium. His warm, genial and steadfast personality, supported by 
an astounding physical vigor and alertness, had won for him the 
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affectionate esteem and wholesome respect of his associates in 
business, wherever located. 

It is fitting in closing to quote again from the Transactions of 
the Association he helped to build, of which he was Vice-President 
in 1892-1895 and 1902-1904 and President in 1904-1906. At the 
1930 annual meeting, Dr. H. C. Scadding, Medical Director of 
the Canada Life Insurance Company, in the course of a discussion 
said: “To me Dr. Fisher has always been the embodiment of all 
the faculties that go towards the creation of a sound adviser to a 
life insurance company, an indomitable worker whose interest in 
the business as a whole and in his excellent Company in particular 
has never flagged for a moment during his long and honorable 
career ; autocratic, if you will, but in the best sense of the word; 
kind and helpful to others, lay and professional, engaged in similar 
work to his; seriously minded to a degree; painstaking and accurate 
to a fault; and unmovable in opinion once definitely reached”. 


DR. FREDERICK W. HAGNEY 
1868-1939 


Dr. Frederick W. Hagney, Assistant Medical Director of The 
Mutual Benefit Life Insurance Company, died after a short illness 
on August 26, 1939, in St. Barnabas Hospital, Newark, New 
Jersey. He was seventy-one years of age. 

Dr. Hagney became associated with The Mutual Benefit as an 
examiner in 1914; in 1918 he became a member of the Medical 
Department and in 1922 he was appointed an Assistant Medical 
Director in which capacity he served the Company until the time 
of his death. 

Dr. Hagney was a native of Newark and received his early 
education in the Newark Academy. He was graduated from Prince- 
ton University in 1890 and received his medical degree from the 
College of Physicians and Surgeons of Columbia University in 
1893. Subsequent to his graduation he served as an interne in St. 
Barnabas Hospital. After the completion of his medical education 
and hospital training Dr. Hagney engaged in the practice of medi- 
cine in Newark and within a few years he developed a large private 
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practice. He was highly esteemed both by his patients and by the 
members of the Medical Fraternity. 

Throughout these years of practice Dr. Hagney devoted much 
time to medical service in St. Barnabas and also in the Women’s 
and Children’s Hospital of Newark, and was a member of the 
staff of both of these institutions. 

He was elected a member of the Medical Directors Association 
in 1924 and was a regular attendant at its annual conventions. 

Dr. Hagney was active in Calvary Presbyterian Church of 
Newark and served for many years as a Trustee which position he 
held at the time of his death. He was also actively interested in 
various lines of community service. 

Dr. Hagney’s friends and associates, and they were many, will 
ever remember him with high esteem because of his integrity of 
character and his exceptional fidelity to his daily task. 


DR. C. T. NECKER 
1864-1939 


It is with sorrow that we record the death of Dr. C. T. Necker, 
the Senior Medical Referee of the Company and one of Dominion 
Life’s most faithful servants. He passed to his reward on Friday, 
June 16th, 1939. 

Dr. Necker joined the Company at its inception in 1889, and 
through the years held a post of vital importance to the Company’s 
successful operation. His work will endure through many years 
into the future. 

Those old in the Company’s service, both in the Field and at 
Head Office, will not soon forget the Doctor’s genial personality 
and genuinely helpful attitude. His life was one of service—one 
which through many years will be pleasantly remembered by all 
those who had the privilege of association with him. 

Dr. Necker was a graduate of the University of Toronto and 
spent a year in post-graduate studies in Vienna before returning 
to Waterloo. He was one of the few doctors in Ontario who 
specialized in the eye and ear and at the same time conducted a 
general practice. In addition to his duties as medical referee for 
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the Company, which position occupied most of his time during 
the last few years, Dr. Necker was Medical Officer of Health for 
Waterloo for twenty years, from 1918 to 1938. He was a member 
of the Board of Education in Waterloo for forty years and had 
been chairman of that Board during several years past. 

Dr. Necker was a gentleman in the truest sense of the word. 
His kindness, his co-operative spirit and his astute execution of 
duty endeared him to all who knew him. The memory of his asso- 
ciation with us will remain for many years. 

Left to mourn his loss are his daughter, Eloise E. Necker, and 
his son, Claude E. Necker. 

The Dominion Life organization throughout the length and 
breadth of the land mourns his loss as a good friend and a faithful 
servant of the Company. 
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